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FOREWORD

The work presentad in this report was perfommed by the Colimbugz

Division of Eorth Amerizan Avistics, Ine., Coluebus, Chio, uader

Contraet Mumber &F 33{5151-3259. The coxtract was initiated under

Project Fo. 7381, "Materiels Appiication”, Task Ho. T3B1086, ‘
"Deaien Inforemticn”. The work wms edministered by the Air Force ’
Materisls laborntory, Resesrah znd Technology Diviasion, Air Porce

Systams Command, Wright-Pattevzon Afr Force Bese, Chlo, under the

technical direction of ¥r. Mzrvin Knignt.

The lavestigstion wue carriz@ oot under the supervizion of

Mr. J. &, luma, Acknowledgsmssnt 1s given to Mz, R. A. Wallece who
performed all of the fatizus, oraep, aad frecture foughness teste,

to Ne3srs. J. Spino, P. A. Andersen end E. W. Hsipemcnn vho per-
formed most of the statie testz, and finally to Mesers. D. M. Rosenbaum
vho originally conceived ths program. and R. J: Skelton who performed
the srducus task of laying cut snd sectioning the billets.

Thiz is 2 fipel rsport and covers the work performed during the
reriod 1 October 1965 through 30 June 1965. The msnuxcript waz
released Yy the author in July. 1956 for publication as an KD
Technical Report. The Horth American Avigtion, Inc. internal}
mmber for this report is HAGEH-23-3.

This technical report has beer reviewad znd is approved.

-2
Z5 g .
,&{W

D. A. Shinn

Chief, ¥sterisliz Information Branch
#atariale Applicsticn Division

Air Foree Haierisls Iaboretory
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ABSTRACT

fadl

Mechanical property tasts were conducted over the temperature range
from room temperature to LOOSF on three sizes of hand forged 2618
aluminum alloy billet produced by two suppliers., Tension, nhotched
tension, tension thermal stability, compression, shear, bsaring,
fracturs toughness, creep, axial and rotating beam fatigue, and
stress corrosion properties were determined. Tension, compression,

. shear and bearing properties ware statistically analyzed to detzr-
mine velues similar to ®AY and ¥“B¥ design velues feund in MIL-HUBK-.5,

VTR TATAD

Alloy 2618~Té! retains its static and fatigus properties well at
elevated %‘enperatures and has good resistance tc creep deforma-
tion. At LCO°F 2618 retains approximately 804 of its room temper-
ature properties after short time exposure. Applied stresses ex-
ceeding the yield sirengih are reguired for appreciable creep to
occur at 250°F, whils stresses of approximately 75 and 50 percent
of the yield strength at temperature are required for 1% creep to
occur in 1000 hours at 325°F and 4LOO°F. Plane strain fracture
toughness at all areas in the biliet in the longitudinal direction
and at the mid-thickness area in the long Yirans/erse direction was
zimilar to 7075-T6; however, the quarter-thickness and surface areas
of the billet in the long transverse direction generally had lower
fracture toughness than most data reported for 7075-T5. Stress
corrosion tests indicated that 2618 is susceptible to stress cor-
rosion cracking in the tws transverse directions when stressed to

75% of its yield strength.
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SESTIOR 1

IRTRODOCTION

With the incrsesed psrformance ad l&srpsmaturs reguirssents of
present and future asrospace systame; usags ol zay aluwises
allcys as load carrying strictural mswesss will be lisdisd dz-
cause of ths drastic decrease inm machanicsl propstviiss shich
many of the high stremgth alloys sxperiense with amposurs @
tesperaturs of 300°F and above,

Alumines slloy 2618 was devaloped speeificsily for slevated temp-
s eraturs use asd exbibits sxesilent sochanisal sespeeiy zetantion
at elevated temperatures In i rangs oF IGOF 1o LU0°F eompoead
to most «f the high strensth siloys sush ss TO75-T5% and 253474,
This allevw has soi, hovevst, been used ia the ¥nlised Sistes o
any great sztent for struclural appiiestlons. It was felt thet
§ one rezsen for this limited usage was ihw lack of usar axperience

and of wvalid dezigrn dats.

i
r 7 1‘5,‘

In 1960 North AmsTican Aviation, Ime.. Colushes Bivision, initiatsd
a siudy progran to ssiablish desige valuss for 20I8-T01 slnminum

alioy hand forged biilst for z speeific applicaiices in a high :
performancs siveraft, Howsver, afier spproximalely 508 of the :
study was complsted an aliermais spproach was taken and the pre-

gram was not Finichsd. 0Sines s axisiing date published in
RIL-HOBE-5 om 2418 are for temsion saly and based on supplier
apscification minimams, 1% appéarsd that there was z delinits
nead for additional daty on this meterial, Conssguently the
Lir Furce Ksterisls isheratory providec funding o somplste the
evaluztion prograr iniiisted by Forih Amsrican Aviation, Inc.

j: )’/:» |

The purpose of this atody progeas was o evalusts thyws sizes of
forged 2618 billst vroduesd by two suppliers in the Lemperature
range of voom tempmrature L ACUPP.  Tenslle, nolehed tensiie,
; tensile thermol stabiliiiy, compressicn, shesr, Desying, unwtzhed
- and notched axial temeion and wisting hean fatigum, cresp, frac-
iure toughness and stiess corrogicos gtudisz wers sondusied. 7The
tensile, compression, shsar a5 bsaring results wers stabistizally
ansiyesyd to delsrmine vmlues similar to YA® and "B™ desipgr walues {ouod
in MII~EBE~5.
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SELTION 11
EXPERIMENTAL PROGRAN

Three heats of 2618, hand forged billet; Feleral Specification

QQ-£~367, were evaluwated, one heat from the Alwaimm Company of

America and two heats from Xaiser Aluminum. One heat of matserial

from Alcoa and Iaiser (purchased in 1960) was supplied in the

following sizes and heat-treat conditions: v

(a) 3" x 64", 2518-T61
(b) 4" x 3", 2616-F
{c} 8% x 11%, 2618~F

e 4 1 AR b S ARSI

The remaining hsat from Kaiser was recently purchased and was
supplied in the {ollowing condition:

(4) 4" x 8%, 2618-THL

Heat-treatment of billets {b} and (c) was performed at the North
American Aviation, Inc.; Columbus Divislon, facility and was ac-
complished by solution treating to the T4l condition by heating
to 985°F +10°F for eight hours and quenchang in boiling water.
Aging ©o the T61 condition conasisied of heating at 390°F +5°F for
twenty-four hours and air cooling. Billet (¢) was sectioned to a
maximum four inch thickness prior to heat-treatment te compiy with
QQ~-A-367. Heat-treatment was in accordance with NAA Specifiecation
LAC111-001 (MIL-H-6088).

e

Nominal chomical composition limits of 2618 are shown in Table I.

Tyoical microstructure of each billet is shown in Figurs 1. Sup-
piier tensile properties of each biliet are presented in Table II.

TABLE I
CHEMICAL COMPOSITICN LIMITS OF 2618 ALUMINUM ALIOY (QQ-A-367)

Cu Si Fe Mg Ti Ni |Other AL

1.9-2.7 | 0.25 |0.9-1.3 |1.3-1.8 | 0.04-C.10 | 0.9-1.2{0,05¢1) a1,

(1) Toial of all elsments nol spsnified shall not exceed 0.13%.
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Table II

SUPPLIER HEAT TREATED TENSJILE PROPERTIES
FCR TEST BILLET

Ultimate Yicld
Strenfth Strangth Elongation

Billet Size  Supplier Direction  (KSI {xs1 (%)
3" x 6-1/2" Alcoa L 63.8 55.0 8.0 i
: T 61.4 53.0 8.0 j
Biliet (a) ST 59.7 51.1 4,0 ;
® i
Kaiser 1T 62.0 49.9 8.0 ,
ST £R.y £2,3 6.5 I
Y x 8" Alcoa L 60.0 53.5 8.5
) LT 58.1 52.0 6.5
Billet {b) ST 57.8 51.0 5.5
Kaiser T 59.5 47.5 10.5
T 58.7 46.3 €.5
8" x 11i* Alcom L 60.0 55.5 10.5
LT 55.0 k2.0 8.5
Billet {c) ST 57.8 Lhy.s 8.0
Kaiser LT 39.0 7.4 7.0
ST 8.7 48.9 5.0
L " x 8"
Billet (&) Kaiser LT 62.0 52.0 7.0
.. NQ-A-367 L 57.0 47.0 7.0
- i . 55.0 45,0 5.0
Minionm ST 52.0 42,0 !
5
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\4 of Teat H

in outline of the tyrss of tests vonducted, the total number of

sech type of test spacimen, the billet location and direction of
sach teat, and the test temperatures, are presented in Table III
Zor billet (a), Table IV for billst (b), Table ¥ for billet (c)

and Table ¥I for billet (¢).

Specimen Preparatiomt

All test specimen blanks were removed from the billets by band
sawing or power hack sawing. Care was taken to insure that the
billets did not cverheat locally during the sawing operation and
adequate material was provided each test blank to insure that all
worked material was removed during the final machining operations.
I1lustrations showing the manner in which each billet was sec-
tioned are shown in Figures 2, 3 and 4.

Teat specimen configurations were in accordance with Federal Test
Method Standard No. 151, ASTM Specifications or Recommended Pro-
cedures, and ARIC Report No. ARTC-13. The individual specimen
configurations are shown in Figures 5 through 18.

A1l test specimens excspt the fatigue and creep specimens were
identified by code so that the billet sigze, supplier, billet
location and direction, and type of test could be determined
from the marking on each specimen. An example of the code is
as follows:

8ASTL52
The first one or two numbers identifies the billet,
8 indicauvcs 4% X 8* billet
6 indicates 3" X 63* billet
11 indicates 8" X 11® billst
The first letter identifies the supplier,

&k indicates Alcoa
K indicates Kaiser

The second lstter identifies the billet location,
S indicates surface

QR indicates quarter-thickness
¥ indicates mid-thickness

o i
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R X SO

The third letter identifies the type of test,

T indicates tensile

N indicates notched tensile

P indicates compression

S indicates shear

B indicates bearing

F indicates fracture toughness
C indicates corrosion

The fourth letter identifies the billiet direction,

L indicates longitudinal
T indicates long transverse
S indicates short transverse

The last one, two or three numbers identifies the specimen sequen-
tial number,

Consequentlﬁ, gpecimen 8ASTISZ would be tensile specimen rumber 52
removed Irom the surface of the 4% X 8" Alcoa billet in the longi-
tudinal direction.

Test Progedures |

Tensile, notched tensile, shear, bearirg, compression, and frac-
ture toughness tests were conducted using three universal test
machines, a 60,000 1b. Baldwin~Lima-Hamilton, a 120,000 Ib, Bald~
win-Limg~Hamilton,; and a 150,000 1b, Compudyne. These machines
are calibrated amually using Hational Bureau of Standards Cexii~
fied Proving Rings and are accurate to within +1%. All machines
are eguipped with load-strain recorders and equipment for apply-
ing a constant strein rate to the specimen up to the yield point.
Ualibrated extensomelers and compressometers {ASTM E83-64T, Clase
B-1} were used in conjuncijon with recorders to plot load-etrain
curves for tensile, bearing and compression tests.

Extension arms wers utilized to iccate the extensometers outside
tne test chamber for elevated temperoturs tests. 4 constant
strain rate of 0,005 infin/min, was applisd up %0 the 0.2% offset
yield strength with load rate being increased thereafter to cause
failure within approximately one minute.

Heasurements for area determination were made with aicrometars to
the nearest 0,001 inech.

Air circunlating electrical resistance heated ovens were utilized for
elsvated tempsrature tests. Temperature was contrellzd automatically
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Tadle XZX
CUTLINE OF TEETS COMDUCTED ON 3" X 6-1/2"
BILLET (a)
Total Test Total
Specimens Bililet Condition, °F Specimens
Test Determination _ Per Burplier Tocation 250 325 40O Tested
Tensile Fay; Pry: o 46 Surface 3L 3L 3L 3L
3T 3T 3T 3T
Mid-Thieck 3. 3L 3L 3L
_ 3r 3! 3 3T 36
Eotehsd Fen 36 Surface 3L - 3L 3L
Tensile Notched-to-~ 3T - 3T 37
Xy 3 15 Unnoteched Ratio Mid-Thick 3L - 3L 3L
3T - 3T 3T T2
Bearing Foru 18 Surface 3L - 3L 3L
e/D = 2,0 Fory K 3P 3T 35
Shear Fau 9 Surface 3L - - -
3T - - -
_ _ 38T - - 18
Cairpression Foy 9 Surface 37 - -
3w - - -
38T - - - 18
Thezmal Fey, Fiy, e 24 Surface 6L - 3l 31l
Stability (Bdge) 6L% - 3j;2 312 U8
Axial Fatigue 2L - - -
Unnotched 24 Mid-Thick 12T - - - k6
E = 0.05 S-N Curves - - -
103107
Axial Fatigue 2L - - -
Rotched Cycles a4 Mid-Thick 12T - - L8
K4=2,4,R70.05 - -
Creep Up to 1%
Creep in 8 Mid-Thick - L, - L1, 16
1000 hours
Corrosion Bend 9 - Randam 3L, - - - 18
T - - -
35T - - -
Corrosion Axisl Load o Random 3L - - - 9
3T - - -
38T -~ - -

1 Exposed for 100 hours at tempersture indicsted
2 Exposed for 1000 hours at temperature indicated
3 Bxposed at 325°F; three for 100 hours, three for 1000 hours
4 Exposed st BOO°F; three for 100 hours , three for 1000 hours

5 Alcos Billict only
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OUTLINE OF TESTS CONDUCTED ON L" X 8"

BILLET (b)

) Total Test Temperature

Specimens Billet °F Total

Test Determination Per Supplier  Location T8 25C 325 40C_ Specimens

! Tensile Ftu, Fty, By, 84 Surface 3L 31 3L 3-}3 168
e 3r 3 3T 3T
Quaxter- 3L, 3L 3L 3L
i b Thick 3T 3T 3T 3T

Mid-Thick 3L 3L 3L 3L
T 3T 3T 13T
38T 35T 38T 38T

Notched Fiu 8k Surface 3L 3L 3L 3L 168
Tensile Notched-to 3T 3 3T 3T
Ky > 15 Unnotched Quarter- 3L 3L 3L 3L

Ratio Thick 3T 3T 3T 3T

Mid-Thick 3L 3L 3L 3L
3T 3T 3T 3T
3ST 3ST 35T 35T

Bearing Foru, Fory 30 Surface 3L 3L 3L 3L 60

e/D = 2.0 3¢ 3T 3T 3T
Quarter-
Thick 3L ~ - -
Mid-Thick 3% - - -

Shear Fgu L2 Surface 3. 3L 3L 3L 8k

3r 3T 3T 3T

Quarter-
Thick 3L - - -
Mid-Thick _ 3L =~ - -

Compression Foy, E¢

] 21 Kaiser Surface 3. 3& 3L 3L 51

3r 38 38 378

30 Alcoa
. Quarter-
Thick 3L - - -
A e Mid-Thick 3L - - -
1 Thermal Fyus Fiy 1Lk Surface or* 31t 3! 3Ll 238
tability 9L 312 312 312 !

Mid-Thick 619 3l 3nT 31l
6110 312 312 312

T

.
| 3




™dle IV - Continued .
- Total 1
Specimens Billet ¥ Total
Test Determination Per Suppiier  Location T8 250 325 LOO Specimens
Axial 507 Mid-Thick 25L - - - Th
Fatigue 25T - - - \
Unnotched 8-K~Curves .« |
R = 0.05 103-10T — 258 7.1 A — i
Cycles _ 2T - - .
Axial Fetigue 507 MidThick  25L - - - Th
Notched, 251 - - -
Kg = 2.4, 2u8 2w - - - ¢!
R = 0.05 2T - - - |
Rotating 1257 Surface 251, 25L - 5L %
Bean (Edge)
Unnotched Quartar- 5L - - -
R= -} S-N Curves Thick
103-107 Mid-Thick _ 25L - _ - -
Cycles 360 Surface
i&e! 12L - - 12L 161
| Mid-Thick 1oL - - -
i Rotating 1007 Surface
Beam, Kt = 2.4 _(zage) 25L 25L - - 100
R= -1 _ Mid-Thick _ 25L - - 25L
Creep Ur to 1% Creep 30] Mid-Thick -  10L 10L 10L 38
in 1000 hours 86 - WL - 4L
|
1 Exposed for 10 hours at temperature indicated.
2 Exposed for 100 hours at temperature indicated.
3 Exposed for 1000 hours at temperature indicated.
, 4 Exposed at 250°F; three for 10 hours, three for 100 hours, three for
= 1000 hours. 4
: 5 Exposed at 325°F; three for 10 hours, three for 100 hours, three for i .
; 1000 hours. | .
: 6 FRExposed at 4OO®F; three for 10 hours, three for 100 hours, three for .
: 1000 hours. . §
T Specimens removed from Alcoa billet only. !
5 8 Specimens removed from Kaiser billet only. ;
9 Exposed at 250°F; three for 10 hours, three for 100 hours. -~
10 Exposed at 350°F; three for 10 hours, three for 100 hours. '
. 11 Exposed at 400°F; three for 10 hours, three for 100 hours. g
E 10
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OUTLINE OF TESTS CONDUCTED ON 8" X 11"

BILLET (c)
Total Test Temperature
Specimens Billet °F Total
Test Determination Per Supplier Location 78 250 1325 40O Specimens
Tensile Fru, Fiy, Et, 63 Surface 3L 3L 3L 126
e (side) 56T 25T 28T
Quarter- 3L - 3L 3L
Thick 581 - 25T 28T
(11"Dim) 5T 27 2T
Mid-Thick 3L - 3L 3L
_ _ 5T er  or
Notched Ftu 54 Quarter- 3L 3L 3L 108
Tensile Notched-to- Thick 3T - 3T 3T
K¢ > 15 Unnotched (311" Dim)
Ratio Mid-Thick 3L - 3L 3L
3T - 3T 3T
Surface 3L - 3L 3L
_ (side) ST - 2T 2T
Bearing Forus Fory 6 Surface 3L - - - 12
e/D = 2.0 (side) 3T - - -
Compression Fey, Ec Surface 3L - - 18
q (side) 3T - - -
3ST - - -
Thermal Feyy Fey, e 24 Surface 6L - 3Ll 3Ll k3
Stability (Edge) 6L - 32 3l
Axial Fatigue 36 Miad-Thick 12L - - T2
Unnotched 127 - -
R = 0,05 S-N-Curves Edge 12L - -
Axia) Fatigue 103-107 36 Mid-Thick 121 - T2
Notched, K¢ = 2.4 12T -
R = 0.05 Cycles Edge 12L - - -
Creep Up to 1% Creep 8 Mid-Thick - 41, - LY, 16
in 1000 Hours
Shear Fsu 6 ?‘é:{ggse ilf - - - 12
1  Exposed 100 hours at temperature indicated.
2 Exposed 1000 hours at temperature indicated.
3 Exposed at 325°F; three for 100 hours, three for 1000 hours.
4 Exposed at 4OO°F; three for 100 hours, three for 1000 hours.
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OUTLIN® OF TESTS CONDUCTED OR 4" X 8"

Table VI

BIILET (a)

Total

Bllet

Test Tewperature
o 4

_Jest Detexrmination _ Spectmens  location 78 250 325 LOG
Tensile Pews tty, B, ST Surface 3L - - -
e - 3 3T 31 3T
Qwirter- 3L - - -
Thick P 3P 3737
sd-Thick 3L - - -
3T 3T 3T 3T
e aST 35T 3ST 36T
Bearing ) N 12 Surface 3L - - -
e/b = 2 bru Fory - -
GQuarter- A - - -
Thdck
fMa-fhick 3L - - . -
38T - - -
Shear Fau 15 Surface 3% - - ~
3T - - -
Quarter- 3L - - -
Thick
Mid-Thick 3L - - -
Compression Fey, E, L5 Surface 3y - - -
3T 3T 37T 37
6ST 6ST 6ST 65T
Quarter- 3L - - -
Thick
Mid-Thick 3L - - -
Corrosion Bend and Axial 18 Randar oL - - -
(9 each) & - » -
68T - - w
Fracturs K1c 18 Surface 3L - - -
Toughness 3T - - -
Quarter- 3L - - -
Thick 37
Mid-Yhick 3L - - -
3T - - <
Thermal Fgys Fiy 36 Mid~-Thick 6}"2; 6{1) o{1) 8&\1;
Stability 6(3
. 6{4)}
1 Exposed for 1,000 hours at temperatures indicated.
2 Exposed at 250°F, for 1,000 hours.
3 Exposed at 325°F, for 1,000 hours.
L  Exposed at 400°F, for 1,000 hours.
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Figure S

Room and Elevated Temperature Tensile and Tensile
Stability Test Specimen

(A11 dimensicns are inches)
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< 1.00
Figure 6

Room and Elevated Temperaturs Compression Test
Specimen

(A11 dimensicns are inches)
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Figure T ‘
Room and Eleveted Tewpermture Shear Test Specimen
(A1l dimsnsions sre inches)
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Figure 8

Room and Elev7ted Temperature Bearing Test Specimen 4
e/D = 2.0 !

(A11 dimensions are inches)
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Unnotched Axial Load Fatigue
Test Specimen

(A11 dimensions are inches)

. 2-1/2

-013 #.001 Notch Radius
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Figure 10
Notched

Test Specimen
(A1l dimensions are inches)
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Urnotched Rotating Beam Fatigue Test
Specimens
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Figure 13
Creep Test Specimen

(A11 dimensions are inches)
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Fgure 15
Single-Edge-Notch Fracture Toughness Test Specimen

(A11 dimensions are inches)
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Figure 16
Axiel Stress Corrcsion Specimen

(A11 dimensions are inches)
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Figure 17
Stress Corrosion Bend Specimen
Longitudinal and Long Transverse

(A11 dimensions are inches)

, Pigure 18
i Stress Corrosion Bend Specimen
Short Transverse

(A11 dimensions are inches)
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using a theraocouple attached near the specimen test section.
Spscimsns wirs scakad far one-half hour prior to testing to insure
texparature stabilisation. Tensile chermal stability specimens
were sapossa using s bank of antameticalily temperature controlled

Tansile fests were conducted using a 1.4 inch gage length. Total
elongation was determined by fititing the failed specimens together
and using calipers to measure the change in length of the 1.4 inch
gage merks. Tensile modulus was determined from the autographi-
cally nlotted load-deformation curves.

Shsar tests were accomplished in a single shear fixture which can
be utiliszed for both room and elevated temperature tests., Speci-
men Lest section was 1/4 by 1/2 inches,

Bearing tests were performed using a clevis and pin arrangement to
load & 0.25 inch diameter hole, Specimens were machined to a
thicimess of 0.090 to 0.125 inches.

Compreasion test specimens were machined to a thickness of 0.112
to 0,165 inches, Specimens were supporied in a special fixture
having lateral suppcert guides to prevent buckling. The same test
set-up was used for both room and elevatzd temperature tests. Com-
pression modulus was determined from the autographically plotted
load~derormation curves.

Fracture toughness tests were conducted in sccordarce with the
latest recommendations of ASTM Committee E-24. Specimens were
machined to 0.25 inch thickness with the initial slot being cut
with a slitting wheel., Fatigue cracks were generated at the slot
using tension-tension loading at a stress level of approximately
15% of the material yield strength. Cracks of the pioper length
were generated in 50,000 to 100,000 cycles. The load at which
*pop-in® or initial plane strain fracturing occurred was deter-
mined by using the mechanical compliance technique. The compliance
gage, shown mounted on a test specimen in Figure 19, has a strain
gage attached to each side of each arm, with all four gages being
active arms of a bridge circuit. The arms are strained by bending
them slightly to fit intec the machined slots on the edge of the
specimen. As the specimen deforms during loading the change in
strain in the arms is recorded versus load on an X-Y plotter.

The compliance gage is calibrated before each series of tests
using an extensometer calibrating device and is linear within
1+0.5% over the deformation range utilized.
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Mag: Approx. T/16X
Figure 19

Fracture Toughness Test Set-Up
Sliowing Compliance Gage Attached
To Test Specimen
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Axdial load fatigue tosts wers conducted using a Kvouse plate bend-
iny machina equipped with a 750 1b, Krouse direct siress attachment.
Cycles ware applied at a rate of 1800 per minute. Tssts were con-
Austed neing a stresz ratio. R, (minimus to maximum styosza) of 0,05,
Room temperature tests only were conducted on the axial load epsci~
meng. Strsae levols were chosen to produze failures in from 10/

to 107 cycles.

"”mmw TR I AT R P A

Rotating besam fatigus tests wera conducted on a Krguse simple-nean

%ype fatigue machine having a capacity of 850 in-lb. Tasis were .
conducted at a rate of 5000 cycles per minute at a stress ratio, ;
Ry, of -1,0. Tests ware conducted at room temperature, 250°F and f
LOO°F, Elevated tempsratures wers cbtained using a split elesciri-~ :
cal resistance hsated furnace with automatic temperatura control.

Stress lsvels wers chossn to produce fsilures in frem 109 1o 147 '
cycles,

B L Lo

PR

i o

Creep-stress-rupture tests were conducted uasing saven 44,000 1b,
Arcwsld dead weight creep frames oquipped with auiomsclcally con~
trolled tubular el-ctrical resistante heatsd furnases. Strain
was continually recorded throughcut the tests using a transduc.r
L‘ ; extensomoter system., Various dead weight lozds were appiied to

\ obtain creep deformations up to 1% ia timss up to 1000 hours,
Tests were conducted at 250°F, 325°F sud LQUSP,

1

i Stress corrosion tests wers conducted uwsing beth axial tension and
bent beam specimens. The axial tension specimsns wers of the con-

* stant deflection type and were stressed in a plovure frame {ixiurs,
The applied stiresses were determined by wusing the siraln, meazured
by a Huggenberger extensomster attashsd tc the } inch gage length
reduced section, in conjunction with the modulus of the agteriel.
The bent beam specimens were of thz corstant mounent type, stressed
by applying a moment to sach end of the beam. Stresass applisd to
the beam specimens were determined using the reading frowm & sirain
gage attached to the surface of each zpacimen, in conjunetion with
the modulus of the material. ZIExposurs of the stress corrogion
specimens was accomplished using sz ®ferric wheel® type machine
which enabled the specimens to bz immersed in a 33% salt solution
for ten mimutes and air dried 1z 2 normsl laboralory atmosphers
for fifty minutea, A pihotograph of this eguipment is shown in
Figure 20, The alternate imme~sion and air drying exposurs wus .
repeated until specimen failure or for a maximim time pariod of
twelve weeks, All specimens were inspected at the stzrt and end of
sach working day. Specimans ware considered failsd when cracks could
be seen under 4X magnificationg however, most specimens failed com=
pletely befors cracks were detected. Inspection for cracks was
difficult after long pericds sf exposure (over & weaks) because of
the build-up of salt on the specimen surface,
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Alternate Immersion Corrosior Fauimment
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Static Tests: Tensile, compreesivs, shear and bearing room temper-
ature mechanical propercy test results were statisticaily analyzed
for the determination of *A® and ®B% values as defined in MIL-~-HDBK-5,
August, 1963, Chepter 3, Section 3.1.1.1.1. An ®"A" value is one
ahove which 99 percent or the nopulation wiil fall with a confidence
of 95 percent. The "B* vaiue is one above which 90 percsnt of tne
population will fall with 95 percent confidence.

The calculated valuss were determined in the following manner:
A% value = X - X 99 Sx {1)
Y. K.90 Sx (2)

3" value
where:

X = arithmetic mean = ?ﬁi‘.

and x indicates the individual test
results for n number of tests

Sy = standard deviation = J _.2_(&:—&9:

S
Ti~s

The values of X were obtained from the table, "One-Sidea Tolerance
Factors for the Normal Tistribucion and a Confidence, ¢ , of .95¢
in Tables of Normal Probabiiity Functions", National Bureau or
Standards, Agplied Mathematics Series 23, (1953).

Fracture Toughness: The Ky, values were calculated using the
experimental compliance measurement procedure and expression for
Kyo developed by Srawley, Brown, Gross and Jones, References (1)
and (2). The compliance measurements reported in these references
ere applicabls to all materials,rroviding the same proportional
specimen size is utilized. An expression for Ky, which was de~
vived from the compliance measurements is given in Reference (1)
and shown below:

K1 = __ PP i} 2 3 (3)
Ty 7.59 a/M - 32(a/K)< + 117(a/W)

26




whare:

P = Load at “pop~in* (1lbs)

B = T'dckness of specimen (in)
W = Width of specimen (in)

<V = Poiseon's ratio

a =g, * K1c2(1~p2)

6T Tys (8)
and 8, = crack length as measured on fracture surface
9 ys = 0.2% otiset yield strength of the material.

Values of a were calculated by using ap values in (3) to caleculate
approximate values of Xy.. These approximate Ky, values were then
used in (4) to approximate the a values, which were inserted back

into (3} to calculate %he reported Ky, values. Further iteration

could give more exact values of Kj.; however, it is felt that this
first approximation produced values within the experimental errors
involved.

27
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SRCTION ITT

DATA PRESENTATION

Desd rtiest Reom temparaturs mechanical preper.y "A" and "B"
gn ues mmined during the prosent pregram fer Fiy, Fiy,
Fouo Faus Fouo F and o, in the lengitudinal, leng trinsverse and
afifrt nsvnraobanctis::s are presented in Table VII in a manner
similar te that used in MIL.KDEK-5, These values weres determined as
explained in the previcus "Date Analysi=" section ef this report by
using data from (1) the three billet locations {surface, quarter-
thickreas ard mid-thickness), (2) the varicus billat sizes (3" x 43",
4" x 80, 8" x 11"), and (3) the two suppliers, as the total population
for each billet direction amalyved. As an example, the Fy, "A" and
*B¥ values given in Table VII for the lengituding) direction, were
detemined from test results of spscimsns removed from the various
billets, locations, and suppliers shewn in note (1) of Table VITI.
Note (1) shows that 12 ef the 57 tests for the Fy, determination wers
fren billet (2}, (billet (a) was ebtained from two suppliers and three
specimens were yemoved from twoe locatlions in euach billet, for a total
of 12 specimsns), 18 of the 57 tests were from billet (b), 18 of the

%7)&31’.3 were from blllst (c), and S of the 57 tests were from billet
d . -

Tensila and cempressive mcdulus values snd the physical proverties

are also shown in Table VII. The medulus values for each billet
directicn ware obtained in tne same manner as above; however, they

ars averags values for each direction for all biilet locations,

billet sizes, and suppilers, not stz*istically determined ®A" or "B"
value-. The physical properties showii in Table VII are those presently
skown in MIL-HDBK-5, since no physical properties wers determined
during this progran, ‘

Klevatad Temperaturs Properties:t A summary of the average elevated
temperature tast results for tension, compression, shear bearing and
modulus of all the billets evalusted is presented in Takle IX. These
results are for one~half hour temperature exposure., & summary of

the averags tension properties of all billsis evaluated after ex-

gacure at slevated temperatures for 10, 100 and 1000 hours is pre-
sented in Table X. .

Craphical presentations, similar to tiose used in MIL-HDBK-5, show-
ing the effect of texperature on tension, notchad tension, sompressiorn,

shear, bearing and modulus prcperties are pressrted in Figures 21
through 36.
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S, -~ Samad ase swmd e e D e A
azrene-Strsin DIGETass: Trpecal tSnsion and JGmpreesion siress-

gtsain curves for pom vempIvaturs, 325°F and 4OC°F are presented
in Figures 37 and 33. Ths slope of the straight lins portion of
the curvas mas mads equsl to the average slastic modulus values,
The remaindsr of the curves wsre constructed uesing engineering
judgersant and cobssrvation of actuel load-deformation curcss re-
coxrded during the tasis,

Axdgl ‘ogd Fatigme: Unnotehed axial load fatigue properties at
roum temparature ure presentoad as S-¥ curves in Figures 39 end 40
respectively, for the longitedinal end long transverse dirsctioms.
Notchad propsrties, Kt = 2.4 are pressnted in Flgures L1 and 42,

Botating Deam Fatigus: Unmnotched and notched, Ky = 2.4, rotating
beam fatigue properties at room lemperature are presentsd ss S-3
curves in Figure 43. Xlsvated teaperature rotating bean fatigus
properties are presented in Figure Li.

Cressp Properties: Stress wersus tise curves for various amounts

of creep deformation, and stress versus tims curves 16 cause¢ cresep-
rapture are presented in Figurss 45 through L7 for tesl Lemperatures
of 250°F, 325°F and LOOCF.

cture To ess: Fracturs toughness propsrtiea st room tempera-
ture for three billet locations and two billet dirsctioms sre pre-
sonted in Teble XI.

Stress Corrosion: Stress corrosion propsrties determined using
axisl lozdsd test spacimens are prasented in Tablse XII, whils bend
test stress corrosion properties are presented in Tsble II1I,

Tabulgied Baw Datsg: All test dsta davelopsd during the program,
including all data obteined prior to initiatisn of this contrset,
are tabulated in Appendix A. The data are arranged in an orderly
fashion with ali tensile data from the wariouwz billets arrangsd
in one group of tableg, all compressive dala in another group of
tables, Ite.
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Q)

(2)

(3)

&)
(5)

{6)
(7)

(8)

(9)

(10)

(21)

Table VIII « Contirmed

12 tests from billet (a), 3 specimen frum 2 locations and 2 suppliers
18 tests from billet (b), 3 specimen frem 3 locations and 2 suppliers
18 teats from billet (c), 3 gpecimen from 3 locations and 2 suppliers

9 tests from billet (d), 3 specimen from 3 locations and 1 supplier

Same as note (1) except 20 tests from billet (c), § specimens from
2 locations and 2 suppliers

6 tests from billet (b), 3 specimen from 1 location and 2 suppliers
20 tasts from billet (c), 5 specimen from 2 locations and 2 suppliers
3 tests from billet (d), 3 specimen from 1 location and 1 supplier

Seme as nots (2) except 2 values from billet (c) dropped

6 tests from billet (a), 3 specimen frem 1 location and 2 suppliers
18 tests from billet (b), 3 specimen from 3 locations and 2 suppliers
6 tests from billet {c), 3 specimen from 1 location and 2 suppliers
9 tests from billst (d), 3 specimen from 3 locations and 1 supplier

Same :x note (5) except 5 tests from billet (a)

6 tests from each of billets (a), (b), and (c), 3 specimen from
1 location and 2 suppliers

3 tests from billet (d), 3 specimen frem 1 location and 1 supplier
6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests Irom billet (c), 3 specimen from 1 locetion and 2 suppliers
6 tests from billet (d), 6 specimen from 1 location and 1 supplier
6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests from bilist (b), 3 specimer from 1 location and 2 suppliers
3 tests from billet (d), 3 specimen from 1 location and 1 supplier

A1l tensile modulus values from various locations, billets, and
directions averaged

All compressive modulus values from various locations, billets,
and directions avexraged

Y
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(1)

(2)

3)

()
(5)

{6)
(7)

(8)

(9

(10)

(11)

Table VIII « Contimed

12 tests from billet (2), 3 specimen frum 2 locations and 2 suppliers
18 tests frem billet (b), 3 specimen frem 3 locations and 2 suppliers
18 tests from billet (o), 3 specimen from 3 locations and 2 suppliers

9 tests from billiet (d), 3 specimen from 3 locations and 1 supplier

Same as note (1) except 20 tsstz from billet (c), § specimens from
2 locations and 2 suppliers

6 tests from billet (b), 3 specimen from 1 location and 2 suppliers
20 tasts from billet (c), 5 specimen from 2 locations and 2 suppliers
3 tests from billet (d), 3 spascimen from 1 location and 1 supplier

Seme a3 note (2) except 2 values from billet (c) dropped

6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
18 tests from billet (b), 3 specimen from 3 locatiens and 2 suppliers
6 tests from billet (c), 3 specimen from 1 location and 2 suppliers
9 tests from billat (d), 3 specimen from 3 locations and 1 supplier

Same o= note (5) except 5 tests from billet (a)

6 tests from each of billets (a), (b), and (c), 3 3pecimen from
1 location and 2 suppliers

3 tests from billet (d), 3 specimen from 1 location and 1 supplier
6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests from billet {(c), 3 specimen from 1 loceticn and 2 suppliers
6 tests from billet (d), 6 specimen from 1 location and 1 supplier
6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests from bilist (b), 3 specimen from 1 location and 2 suppliers
3 tests from billet (d), 3 specimen from 1 location and 1 supplier

All tensile modulus values from various locations, billets, and
directions averaged

All compressive modulus values from various lecations, billets,
and directions averaged

X
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Table X

SUMMARY OF AVERAGED TEST RESULTS FOR
TENSILE SPECIMENS EXFOSED AT TEMPERATURE AND
TESTED AT RCOM AND RLEVATED TEMPERATURE FOR ALL
2618-T€1 BILLETS EVALUATED

Bxposure Exposure Test Billet Ultimate Yield Elongstion
Temp.(°?) Time(Hr) Temp.(°F) Direction Strengtr.  Strength

RT L 22.5 2007 10.111

. LT 1,1 9. 7.

250 10 250 L 57.G 15.1 11.9
LT 57.9 L8.4 9.% .

RT L gl.s 11:9.7 9.

LT 1. 9,1 7.7

250 100 250 T “57.9 L7.7 12k

LT 88.0 u7.4 8.7

RT L g'g 50.9 10.4

LT . 51.9 7.1

250 1000 350 L 59.5 f9.9 11.6

LT 59.3 50.7 6.2

RT L 62.4 50.9 9.4

; LT 61.3 - 50.3 7.2

325 2 355 L 5k.0 121 16.6

LT s5h,1 IR 1%.5

RT L 6h3.h %33 .3

LT 62,4 52.1 7.0

LT 54, . 10.

L sfgf 49,2 9.5

LT 60.2 53.3 7.7

L 9.6 4.9 1k.0

LT 53.2 49.1 10.4

L 60.4 52.1 9.3

LT 60.5 52,3 6.9

L ks 40.7T 16.0

LT LL .4 4.2 15.5

L ST.L L8.C Q.1

LT 57.7 50.0 8.4

L 43,1 38.9 15.6

LT 43.5 4L0.0 13.0

L 51.3 39.6 10.1

LT 51,2 L0.3 9.1

L 38.3 33.4 19.8

LT 42.0 37. 18.8
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Table XIX

STRESS CCRROSION 1%ST RESULTS FOR AXIAL
LOATED SPECINERS STRESSED 10 75§ OF THEIR YIELD STRENGTH

‘Hours
Specimen Supplier Billet Orientation Exposure Remarks *
GARCL309 3 x &1f2 2016 No Failure
GARCL310 A (=) L 2016 No Failure
SARCL311 2016 No Failurs
SR TI2 32 6a1]2 122-137  Failed (1)
GARCTA13 A (2) LT 2016 No Failure
SARCTILL 75-115 Failed (1)
HARCS315 3x 61f2 76115 Failed (1)
GARCS316 A (a) ST 752115 Failed (1)
6ARCS317? 75115 Failed (1)
6KRCL309 L x 8 2016 No Failure
6KRCL310 K (d) L 2016 No Failure
6KRCL311 2016 No Failure
8KRCT312 L x 8 75-115 Failed (1)
8KRCT313 K {qa) LT 75115 Failed (1)
8XRCT31LL 75-115 Failed (1)
8RRCS315 4 x 8 75-115 Failed (1)
8KRCS316 K (d) ST 75-115 Failed (1)
8KRCS317 75-11% Failed (1)

(1) Specimen failed during non-working hours between inspection periods.
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Teable IIIY

STRESS CORROSIOF TEST RESULTS FOR

BEND SPECIMENS STRESSTD TO 75% OF THEIR
YIELD STRENGTH

Hours
Specinen Supplier PFillet Orientation  Exposure Remarks
6ABCLY 3 x 6-1/2 2016 No Failure
6ABCL2 A {a) L 2016 No Failure
6ABCL3 2016 No Failure
6KBCL1 3 x 6-1/2 2016 No Failure
EKBCL2 X a L 2016 No Failure
6KBCL3 2016 No Failure
HABCTL 3 x 6-1/2 2016 Ko Failure
GABCTS A (a) LT 2016 No Failure
GABCTS 2016 No Failure
6KBCT: 3 x 6-1/2 120 Feiled
6XBCTS K (a) LT 164=209 Failed {1}
EKBCTS 145-161 Failed (1)
GABCST 3 x 6-1/2 290-305 Failed (1)
6ABCSS A (a) ST 456.473 Failed (1)
6ABCS9 2016 No Pailure
6KBCST 3 x 6-1/2 80=96 Failed (1)
6KBCSB K {(a) ST 104120 Feiled (1)
6KBCS9 125 Failed
BKBCL301 L x8 2016 Bo Failure
8KBCL302 X (a) L 2016 No Failure
8KBCL30-, 2016 No Failure
BxBCT303 I x 2016 No Failure
BKBCT30L K (¢’ LT 2016 No Failure
8XBCT305 2016 No Failure
BKBCS306 L'x 8 73=115  Feiled (1)
8KBCS307 X {a) ST 95 Failed
8KBCS308 . L60 Feiled

(1) 5pecimen failed during non-working hours beiween inspeciion pericds.
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SECTION IV

SUPPLEMENTAL DATA

Since 2618 aluminum is presently not a widely used alloy, the data
available from the literature an® the suppliers is very limited.
All data obtained from the suppliers was in the form of typical
properties and not individually tabulated results.

One group of tabulated data was obtained from the Los Angeles
Division of North American Aviation, Inc. These data were ob-
tained from billets supplied by Canadian Steel Improvement, Ltd.,
who is associated with High Duty Alloys, Ltd., a British Company.
The alloy, designated RR58 by the British, has approximately the
same chemizal composition as 2618, These data were for billet
heat-treated to the T6 condition (80°F quench rather than boiling
water to obtain the T6l condition). The data are reported in
Appendix B, Tables LXXV through LXXIX. The properties of these

billets were very similar to those obtained from the present stud;;

hewever, elongations appeared slightly lower. These data were rot
included in the statistical evaluation for the "A' and "B" design
values.
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SECTION V

DISCUSSION

Design Property Variation: Comparisen of the design mechanicsl properiy

vaiues presently found in MIL-HDBF-3 with thoge determined dwring
itne present program shows the rollowing: (1) the "AY values for ulti-
mate tensile atrength, Fty, determined during the present pregram ars
cne to two Ksi higher than those presently found in MIL-HDBX-5, whilie
the "A" values for tonsile yield strength, Fty, are up to three Ksi
lower than those presently found in MIL-HDEK-5; (2) elongation values
presently found in MIL-HDBK-5 are zero to one percent (units) higher
than those determined d.ring this program; and (3) compressior modulus
values determined during thic program are slightly lower than the value
presently found in M.L-HDBK-5.

The "A" design values fournk! in MIL-HIBK-5 are specification minimumz
and the data on which they are based (billet sizes, locations, etc.)
are not readily available. In the present program a wide variation

in billet sizes and ‘est specimen locatiens from each billet and
supplier were evaluated, and all of these data were assembled together
to form one population for determination of the "A" and "B" values.
This wide variation probably is one reason for some of the "A" values

determined during this program being lower than those presently found
in MIL~-HDBK-5.

As shown in Table VIII the average values for yield strength and
elongation for all billets evaluated exceeded the minimum walues
presently given in MIL-HDBK-5. Aiso, in studying the raw data, Tabies
X, XV, XVI and XVII, it is seen that the only individual yleld
strength test results that were actually lower than the minimm values
rresently found in MIL-HDBK-5 were a very few data points for billsi
{c), Table XVI, which was forgsd in an 8% x 11% section and subsequently
reduced to a 4" x 8" section prier to heat treat, and a very few data
points for billet (d), Table XVII., It is concluded, therefore, that
all of the billets evaluated in this program met ths present specifi-
cation minimums for tensile propertiss; however, the statistical data

shows that pernhaps the minimums presantly given in MIL-HDBE-~S are
slightly high.

It is interesting to note the maxirmim spread in tsnsile test results
from billet to billet and from mid-thickness to surface of each bPillet,
Considaring all tensile data it is seen tha’ a maximmm variaiion of

up to 8 Ksi in ultimate strength ard up to 10 Ksi in yleld strength
occurred. Comparison of average properiies betwen billets showed

that the 3" x 63" billet had the highest properties while the 4% x 8
and 8" x 11" (reduced to 4% x 8% size for heat trzat) had average
properties quite similar and approximstely three Xsi lower than the

3% x 63" billet,
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Therma. Stabilitys Exposurs at 250°F for periods of time vp to 1000
hours caused ¢ vory slight increase in room tenperatuve witimste
tensile strength snd up to & 5% increase in yleld strength. Expos-
ure at 325°F for up to 200 hours slso caussd slightly ircreased
tensile azd yleld strengths at room temperature; however, after 1000
hours exposure at 325°F, tensiie strength dropped approximately 5%
while yleld stren remaired approximataly equal to unexposed yleld
strength. At HOO“F, exposure for up to 10 hours decreased tha tensile
strength a amail amount but increased the yield strength approximately
%% a3 sompared te the unexposed yield strength. Increasing reduciions
» poth tensils and yicld strength occurred after exposure at 4G0°F
Incrsasing psriods of time up to 1000 hours,

w2y

™
!\3

Similsr increases and decreases as compared to room temperature un~
exposed properties occurred when tests were conducted at the exposurs
temperature (see Figures 21 through 24).

Incregses in room tempesrature strength with long time exposure at
250°F and shorter exposure times at 325°F and 400CF indicates that
the alloy is continuing to age. It is alsv generally noted that a
Gecreass in elongation accompanies this increase in strength. This
can s zeen in Figure 30 where the 1000 hour exposure curve falls
below s 10 and 100 hour curves at 250°F and 325°F. It would appear,
therefors, that the gdditional aging causes a decrease in ductility.

Metallographic sections were removed from test specimens exposed at
325°F and WOOCF for perisds of time of 10, 100 and 1000 hours. The
specimens exposed at 325 F are shown in Figure 48, Little differencs
in structure can be seen after 10 and 100 hours exposure; however,
after 1000 hours exposure a great deal of precipitate is visible
throughout the matrix, The magnification wss increased to 1000X to
photograph the structure because no structure définition could be
obtained at the 250X magnification. The specimens exposed at 400°F
are shown in Figure 4S9, Some additional precipitation in the matrix
is noted after 10 hours exposure as compared to room tempsrature
axposure, while considerably more is noted after 100 hour expssurs.
For the 1000 hour exposure the magnification had te again be increzssd
te 1000X to obtain structure definition,

Fatigue Propsrties:

Axial load¢ Unnotched axial fatigue test results wers quits scattered
for all billets evaluated. There appeared to be no definiis trend
for any one billet to be significantly bstter than another when com-
pared on an oversll basis. Notched material did not exhibit nearly
a3 much scatter as unnotched, perhaps because the notch effsct masked
any detrimental effect which the unnotched material experienced.
Endurance 1imit of the unnotched material (based on 107 cycles) was
quite high. For all billets the endurance limit excesded 50% of the
ultimate strength of the material and for some billets 4t was neariy
two-thirds of the ultimate strength.
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Retating Beam: Very littile scatter occurrsd in noiched and uwmoiched
& rotating pesm fatigus properties of mzteriel remeved Irvom the surface,

quzrtsr-thickness and midg-thicknsss of L" x 8" billst {b).

Unnotoned nroperties devermined at 250°F f£ol1l sk ths lew end or
within the room temparsiure scabter band, excspt for the sndurancs
1imit aves (107 cycles) where the 250°F applisd strsss requ .ad
lewering to 3 to 1) Ksi to obialn the same Lifetime =s at »oom tem-
persiure, FPropesriies deitermined at 4C0CF generaliy £21l slightly
bslow the 250°7 proparties; however, the endursnce limit (lvﬁ‘cyclas)
appesrsd to be appraximstely iFs same as at 25007,

roon temmsrgiurs sestier band except in ths endurance limit area, At
E Ho99F the notched test data fell on the bettom adge of the roem teme
purature scetter bznd and the endurance limit appeared ie bs almosi

E
E Notchad properties st 250°F generaliy fell completsiy within the
Eg equsl te the room iemperature sndurance limit,

Notohed Properties: It is significeni to noits that in the notchsd
§1 Zo unnotchad strength plots, Figures 33 through 26, the gensral
= trend was for increased ductility when going from surface to mid-
thickness material. Also, the ductility sf the smailer 3 x 6% inch
pillet was the lowest, followed by the 4 x 8§ inch billst, with the
8 x 11 inch billet generally having the best ductility

E Fracture Toughness: Distinct pop=in cccurred fer 21l fracture toughness
= tests conducted. Typical losd-deformation curves cbtained for longdi-

1 tudinal and long transverse tesi spscimens removed fran surface mgisrisl
are shown in Figure 50. No deviaticn from linearity in tus loade
deformation curves occurred prior to pop-ing however, the validity of
the test results might now be considered gquestionable if the latest
recormendations of certain msmbersof ASTM Committee E-2l are strictly
complied with, These recommerndations, which wers discussed at the

69th Anmual ASTH Meeting, June 1966, suggest that both the crack 2
length and thickness of the test zpscimen excesd the ratic of (KICﬁf}s)
by a factor of 2 to 3 if v2lid toughness values are fo be obtained.

As shown in Table XI some of the ratics of {Kyn/0ug)° for the data
generated in this program exceeded the specimsn tﬁickness, while some
were less.

Little differsnce was noted in lengitudinal tsughness of specimens

. ramoved frem mid-thickness, quartsr~ihickness and surface materiazl,

i Howaver, it is significani to noiz that the mid-thickness long
trangverss material had considerszbliy nigher toughnsss than the
quarter-thickness and surface materisl.

The litsrature contains very little fracture toughness data on forged
material with which the present data can be compared. One evaluation,
Reference 4, in which 7001-T75, 7075-T6 and 7079~76 hand forged
billet was evaluated, can be used for comparison; however, it should
be noted that thess data are for 1%+ x 4 inch billet compared to the
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4 x 8 inch billet used to evaluats the 2618, Comparison of these

data show that 2618 has toughress similsr to 7075-16 in *he longitudinsl
direction, In the long transverse :..rection the 2618 had similar
toughness in the mid-thickness area; howsver, in the surface aid

quarter-thickness areass of the 2618 the toughness was lower thin that
reported for 7075-T6,

Siress Corrosion Propertiss: Stiress corrosion tests indicated that
22:f is susceptible U3 siress corresion crscking in the long and short
transverse directions when stressed to 75% of its yield strength, No

faiiures occurred in the Ionglitudinal direstion after 12 weeks of
flternate ismsrsion exposure.

Failure of specimen: removsd in the long trensverse dirsction occurred
3v, ag short & time as four days, while some spezimens did not fail
after 12 weeks exposure, Typical microstructure of a specimen which
showsd no apparent failure after 12 weeks and a specimen which failed
aftsr five days is presenisd in Figure 51, The cracks which are
evident or the specimen exposed for 12 weeks could nat be seen on a

macre acale bacauss of the thick layer of accumilated salt on the test
surface,

Cracks typical of those found in specimens tested in the short
transverse ¢irection are shown in Figure 52, while a section typical
of the surface of a specimen removed in the longitudinal direction

is shown in Figurs 53. Considerable pitting can be seen in the longi-
tudinal direction; however, no cracking occurred.
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ECTION VI

CONCLUSIONS AND RECOMMENDATIONS

Tha hand forged 2618-Télbillets evaluated during this program were
found to retain elevated temperature mechanical properties very
well, For example, at 250°F design properties were reduced approx-
imately 5 percent, while at 325°F and 4LUO®F reductions of approxi-
mately 10 and 20 pesrcent respectively were noted. Due (o its good
elsavated tempsrature strength, it appears feasible to use this al-
loy at temperatures above LO0°F for short periods of tims., There-
fcre, it is recommended that additional studies be conducted to
determine design values at temperaztures above LOC°F.

An increase in room temperature tensile properties of up to 6 per-
cent was found to occur after the following thermal exposures:

1000 hours at 250°F, up to 100 hours at 325°F, and up to 10 houre
at 4LOO°F. It was generally noted also that decreases in elongation
accompany this increasing strength, indicating that the ductility
is decreasing with the additional aging. Consequently, it is
recommended that additional studies e conducted to determine the
amount of this ductility reducticn,

Applied stresses exceeding the wvield streugth were required fo:
apprecigble creep deformation to occur at 250°F, while stresses ol
approximately 75 and 50 percent of the yield strength at tempera-
ture were required for 1% cresp tc occur in 1000 hours at 325°F
and 400°F.

Fatigue endurance limit (based on 107 cycles) of axial load tension-
tension specimens exceeded 50 percent of the ultimate tensile
strength for all billets evaluated,

Rotating beam fatigue properties at 250°F fell within or at the
lower end of the room temperature scatter band. At LOO®F the
fatigue properties fell sllght*y below the 250°F properties, how-
ever, the endurance limit (10 ) appeared to be approximately the
same as at 250°F,

Plane strain fracture toughness at all areas in the billet in the
longitudinal direction”and at the mid-thickness area in the long
transverse direction was similar to 7075-Té; however, the quarter-
thickness and surface areas of the billet in the long transverse
direction generally had lower fracture toughness than most data
reported for 7075-Té6, Recent recommendations by members of ASTM
Committee E-24 at the 69th Annual ASTM Meeting suggest that the
thickness ¢of the fracture toughness specimen and the crack length
exceed the ratio of (Kic/dys)2 by factor of 2 to 3. This was not

the case for the tests conducted during this program. Pop-in occurred
for ail tests and no deviation from linearity in the load-deformation
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curve occiurred indicating that valid results wsre obtained; however,

it is recommended that additionsl fracture toughness studies be
conducted using larger specimens to determine if the present results
sare velid, It is alse recommended that additionsl studies be conducted

on other 2618 »iilsts to determine what variability might be encountered
from biilet to biliet.
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I¢ was determined that 2618-T61 is susceptible to stress corrosioen
cracking in the two transverse directions. Longitudinal test
specimens stressed to 75% of their yield strength did not fail after
12 weeks of alternate immersion testing in 334 NaCl. However,
approximately half of the long trunsverse specimens stressed to 754
of their yield strength failed over the time period of 4 to 8 days
vwhile the remaining specimens did not fail, All of the short trans-

verse specimens stressed to 75% yield failed over the time period
of 4 to 20 days.
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It is recommended that additional stress corrosion studies be con-
ducted at variocus sustained stress levels to determine tue threshold
stress required for no failures to occur in the transverse directions.
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Teble XIV

TENSILE PROPERTIES OF 2613 ALUMINUM ALIOY AT
ROOK TR/FERATURE FROM SURFACE AND MID-THICKNESS
QF 3" X 6-1/2" BILLET, LONGITUDINAL

AND 1ONG TRANSVERSE DIRECTION

Billet (a)

Ultimate  Yield Modul

Billet Strength Strength Elongation X 10
Specimen  Supplisar Location  (Ksi) (Ksi) Percent {Psi)
6ASTL1 Surface  65.2 54.9 7.1 1C.2
6ABTL2 A L 6k.9 54.0 7.1 9.9
GASTL3 65.2 Sh.b 7.1 9.9

Average 65.1 Sh.h 7.1 10.0

GKSTLL Surtace  63.7 50,4 9.3 9.8
6XST12 K L 63.7 50.4 10.0 9.8
6KSTL3 63.7 51.3 Q.3 10.6
Average 63.7 50.7 9.5 10.1
GAMTLY Mid- 64.8 54.8 9.3 9.6
GAMTT2 A Thick 65.3 55.0 T.1 9.8
GAMTL3 L 6.0 54.1 7.9 9.5
Average 6h4.7 54,6 8.1 9.8
6KMTL1 Mid- 63.6 19.9 10.0 1i.1
6KMTLI2 X Thick 64.3 50.6 10.0 10.0
6KMT1.3 L 64,4 52.9 10.0 11.2
Average 6h.1 51.1 10.0 10.8
6ASTT13 Surface 63.6 54.3 %.3 9.7
GASTT1h A LT 63.9 Sh L 4,3 10.0
BASTT1S 63.8 54,2 4.3 9.7
Average 63.8  54.3 L.3 9.8
6KSTT13 Surface 61.7 49,2 5.7 3.5
E6KSTT1h K LT 6.5 k2.9 4.3 12.8
5KSTT15 61.6 48.9 5.0 10.7
Average 61.5 49,3 5.0 19.3
GAMTT13 Mid- 62.1 53.3 T.1 9 7
GAMTT1U A Thick 62.5 52.0 7.9 9.9
EAMTT1S T 60.7. 52,2 6.4 9.9
Average 61.8 52.5 T.1 9.8
GKMTT13 Mid- 61.3 48.9 T.1 10.7
EXATT1 K Thick 61.1 48.9 T.1 11.2
SKMTTLS LT 60.0 48.2 5.7 10.5
Average 0.8 8.7 0.6 10.8
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TENSILE PROPERTIES OF 2618 ALUMINUM ALLOY AT
ROOM TEMPERATURE FR(M SURFACE, QUARTER-THICKNESS
AND MID-THICKNESS OF 4" x 8" BILLET, LONGITUDINAL,
LONG TRANSVERSE AND SHORT TRANSVERSE DIRECTION
Billet (b)

Mtimste Yield Mcdulue
Billet Strength Strength Elongation x100
Specimen Supplier Location §=K_S_I) (Ks1) (%) (P31)

8ASTL1 Surface 61.2 48.7 10.0 10.0

BASTL2 A L 60.8 L8.7 10.0 10.6

8ASTL3 50.6 48.7 12.1 11.1

Average £0.9 48.7 10.7 10.6

8KSTL25 Surface 62.& 50.4 12.9 10.6

SKSTLRG K L 63.0 51.b 10.7 10.6

SKSTL2T 62.0 h47.9 11.L 10.6

Average 62.6 L4g.q 11.7 16.6

UAQTL1 Quarter- 60.1 L8.7 12.1 10.0

3 BAQTL2 A Thick 59.h4 48.8 11.h 8.9

1 QAQTL3 L 59.3 48.3 11.h 8.9

3 Average 50,6 48.6 11.6 9.3

EKQTL23 Querter- 62.2 k9.3 11.k 8.9

BKQT.26 K Thick 61.5 48.6 9.3 10.0

E8KQTL2T L R Lo 4 10.7 G.8

Average 62.0 49,1 10.5 9.6

SAMTLY Mid- 62.7 50.9 106.0 10.2

8AMTL2 A Thick 6.4 %9.9 10.0 10.8

BAMTLS L 61.3 50,9 10.0 10.6

Average 62.1 0.6 10.0 10.5

SKMTL3T Mid- 63.5 52.0 10.0 11.1

£ i 8KMTL38 K Thick 63.2 52.0 10.0 10.9

8KMTL 29 L 63.6 52.0 10.0 10.5

E Average 63.4 52.0 10.0 10.8

E BASTTLS &xrTace 50.6  h7.3 7.5 0.6

: 8ASTTLE: A LT 59.6 L84 7.2 10.0

- 8L5TFLE N - 59.7 8.1 7.2 10.0

Average 59.6 L47.9 7.4 10.2

BXETT3T Surface 61.8 “Lg.2 8.6 10.6

f 8KSTT38 X LT 62.0 50.1 8.6 6.6

E BK5TT39 61.k Lo, T 8.6 10.2

%% Average 61.7 h9.7 8.6 10.5
E
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Table X¥Y

TENSILF, PROPERTIES OF 2618 ALUMINUM ALLOY AT
ROOM TEMPIZRATURE FROM SURFACE, QUARTER-THICKNESS AND MID-THICKNESS
OF 8" x 11" BILLET, LONGITUDINAL, LONG TRANSVERSE AND
SECRY TRANGVERSE DIRECYIORS

o

Billet (¢)
Ultimate Yield Modulus
Billet  Strength Strength Xlongation  x10
Specimen  Supplier Location (Ks1) (ks1) % (PS1)
11ASTLAQ Surface 61.h b9 .7 10.5 10.8
11ASTL50 A L 62.4 k9.7 10.5 10.7
11ASTLSL £1.9 43.0 12.0 10.8
Average 61.9 49,1 11.0 10.8
11KETLE9 Surface 63.2 52.0 7.0 10.h
11KSTLT0 K L 64.0 52.0 11.0 10.6
11KSTLTL 63.6 50.2 10.0 10.6
Average 63.6 SRS 9.3 10.5
11AQTLY Quarter- 62.2 LRSS 12.5 10.9
11AQ1T-2 A Thick £2.2 18.¢ 12.5 11.1
1LAQTL3 L 61.0 47.8 10.0 10.9
Average 61.8 43.2 11.6 11.0
11XKQTL28 Quarter- 62.2 50.0 12.0 10.6
11KQTL2G K Thick 62.3 49.9 12.0 10.9
11KQTLA0 L £3.0 50 .4 12.0 10.8
Averagc 62.5 50.1 12.0 10.8
11AMTLY Mid- 60.8 46.2 13.0 10.5
11AMTLZ A Thick 60 .6 hs5.9 12.0 0.9
11AMTL3 I 60.8 46.0 13.0 10.7
Average 60.7 46.0 12.6 10.7
11KMIL26 Mid- 62.9 50.0 12.0 10.7
, 11KMTL29 K Tnick 62.9 5G.2 12.0 10.6
11KMIT30 L 62.9 50.3 13.0 10.6
Aversge 62.9 50 .2 12.3 10.6
11AQTT10 Quarter- 56.1 43,1 ) 10.3
1LAGTTLL A Thick 57.1 h6.2 5.0 10.9
: ) 11AQPT.2 LT 56.8 k5.8 L.0 10.8
- 1JAQTT13 57.8 6.0 7.0 11.1
11AQTT L 58.1 46.0 7.0 10.3
Average 57.2 454 6.1 10.8
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Table X¥I. Continued {
Ultimate  Yield 'Madu%us
Billet  Strength Strength Elongation x10
_Specimen  Supplier Location  (KSI) (KSI) (%) (PS1)
11KQIT37 60.0 48.2 6.5 10.4
11KQTT38 Quarter- 61.8 50.3 7.0 10.2
11KQTT39 K Thick 61.7 50.1 7.5 10.6 L
11XQTTh0 LT 61.0 49.7 7.0 10.0
¢ 11KQTTL1 61.0 48.7 5.0 10.0
Average 61.1 L9 .l 6.6 10.2
: 11AMTT1O 59.1 L7.9 7.5 10.3 .
11AMIT1) Mid- 58.7 h7.2 6.0 10.5 !
11AMTT12 A Thick 58.6 47.2 6.0 10.1 |
11AMTT13 LT 59.0 k7.9 6.5 10.0 ;
11AMTT1h 59.0 7.2 6.5 10.7 :
X Average 58.9 47,5 6.5 10.3
¢ 11KMTT37 60.0 L9.2 6.5 104
: 11KMTT38 Mid- 60.2 48.6 7.0 10.9
! 11KMTT39 K Thick €0.0 L8.6 7.0 10.4
1 11 KMTTLO LT 59.6 48.6 7.0 10.%4
11KMTTLY 60.7 L49.0 8.0 10.4
Average 6C.1 L5.8 7.1 10.5
11ASTS59 59.3 LI5.9 7.5 10.5
11LASTS60 Surface 58.0 L5, 7.5 10.3
11ASTSAL A ST 57.0 Ly .6 7.0 10.0
11ASTSA2 58.0 ks.9 7.0 10.5%
11ASTSG3 58.0- LS. 7.0 9.6
Average 58.1 45.6 7.2 16.2
11KSTST9 59.9 48.2 7.2 10.6 ]
11KSTSEO Surface 52.0 50.3 5.8 1C.4 .
11KSTS8L K ST 60.9 50.1 5.8 10.3
11KSTS82 61.0 ho .t 7.5 10.6 !
11KSTS83 58.3 L8.7 k.7 10.4 :
Average 6054 ISR 6.2 10.5
11AQTS1) 57.4 46.0 L7 9.9 ,
11AQTS20 Quarter- 58.2 45,6 £.0 0.2 :
11AQTS21 A Thick 58.7 46.0 7.4 10.2 g
11AQTS22 ST 57.9 LG.p 7.1 9.¢ o
1 11AQTS23 59.2 hr.8 7.1 9.6 :
j Average 58.3 °  Lg.h €.5 10.0 :
f 11KQTSké 65.3 5h . 6.1 10.4 ;
11KQTSLT Quarter- €3.0 51.5 7.1 10.1 »
| 11KQTSK8 K Thick 62.8 51.2 T.2 10.3
! 11KQTShG ST 62.0 51.2 7.2 10.3
11KQTS50 62.8 ~51.8 7.1 10.1
Average 63.2 52.0 7.l 10.2
: |
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Teble XVII

TENSILE PROPERTIES OF 2618 ALUMINUM ALIOY AT
ROOM TEMPERATURE 250°F, 325°F AND LOC°F,
FROM SURPACE, QUARTER-THICKNESS ARD MID-THICKNESS
OF 4" X 8" KAISFR BILLET, LORGITUDINAL,
IOHG TRANSYERSE AND SHORT TRANSVERSE DIRECTION

Billet (d)
Ultimate Yield Modulus
Biilet Test Stre Strength Elongation X 1
Specimen Lozation Temp.{°F) (Ksi (Ksi Percent (Psi)
8XST1L363 Surface 61.9 47.8 13.5 10.9
BKSTL36L L RT 62.3 48.2 12.1 11.5
BKSTL365 62.3 48.2 12.1 10.9
Averag. 62.2 48,1 12.6 11.0
BXSTT366 Surface 59.9 46.3 7.9 10.5
8KSTT36T LT RT 60.0 46.6 8.6 9.7
8Ks1T368 59.5 47.0 5.7 10,3
Average 59.8 46,6 T4 310.1
SKQTL3TO Quarter 62,54 18,0 12.9 12.2
8KQTL3T9 Thick RT 61.0 46.9 12.9 11.2
8KQT1,380 L 61.8 46,9 10.7 11.2
Average 61.7 47,3 12.2 11.5
BKQTTL,381 Quarter €0.0 45,8 8.0 10.7
8KQT1382 Thick RT 59.8 L6.2 8.6 10.6
8KQTT383 LT 60.0 45,4 9.3 10.0
Average 50.9 45.8 8.6 10.4
BRMTL.336 Mid- 63.8 50.0 10.7 11.5
BKMTL337 Thick RT 63.9 ko4 11.0 10.2
ExMT1338 L 64.0 b9 .9 11.0 10.7
Average 63.9 49,8 10.9 10.8
BKMTT339 Mig- 61.9 L47.8 9.3 10.6
BXMTT34O Thick RT 61.6 47.8 9.0 1C.6
SBKMTT34L LT 61.1 47.3 2.0 10.3
Average 61.5 47.6 9.1 10.5
BKMTS351 Mid- 60.0 LEB.g 5.7 9.5
8KMTS352 Thick RT 60.0 48.2 5.7 9.6
BXMTS353 ST 55.6 48.5 5.0 9.6
Average 53,9 48,6 5.5 - G.5
8KSTT369 Surface 5T.7 L6l T.8 10.2
BLSTT3T0 LT 250 57.1 k5.9 (2) 10.6
8KSTT3ITL 58.2 L4 .8 10.7 9.4
Average ST.7 45,6 9. 10.1
BKQTT354 Quarter 57.9 (1) 7- (1)
8KQTT385 Thick 250 58.1 46.0 10.0 9.6
8KQTT386 LT 57.0 k5.9 10.0 9.4
Average 57.7 47.0 9.5 9.5
2
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Table XVII - Continued

T N A

Uitimate Yield Modulys
Billet Test Strem;th Strength Elongation X 10
Specimen  Location  Temp.{°F) (Ksi (maﬁ Percent  {Psi) .
BKMIT342 Mig- 54.7 4.0 12.1 9.6
BKMIT343 Thick 250 56.4 47.2 (2) 9.7
8KMTT344 LT 57.0 45,7 11,4 9.1 :
Average 56.9 47.3 11.8 G:5_
354 Mid- 55.4 k5.9 (2) 8.2
BXMTS355 Thick 250 55.8 k5.5 5.0 8.4 ‘
8KMTS356 a7 95.0 45,6 9.0 10.2
_Average 59.4 4€.0 5.9 8.2
8KSTT372 Surface 53.6 43.9 15.7 G.3
8KSTT3T3 r 325 53.8 44,2 15.0 3.6
SKSTT3Th 5h,Q Ly b 12,6 10.0
__Ayerage 93.8 L. 2 14,8 q.€
8XQTT387 Quarter 53.0 h3.7 7.1 3.0
8KQTT388 Thick 325 53.2 43.h 15.4 9.5
SKQTTIO 1T 53,2 43.6 15.7. 9.0
__Averave 931 43.6 16,4 9.2
BXMTTIUS Mid- c2.8 i3 15.7 10.0
BHMTT3M6 Thick 325 53.4 k5,2 6.4 10.0
BKMTT3AT LT 93.5 o1 15.7 g.6 ;
M R3.2 il .5 15,9 9.9 ¢
BKMTS357 Mid- 52.6 iy by 8.6 10.3
8KMTS358 ~nick 325 53.1 ~43.0 10.C 9.0
BKMPS359 ST 93.8 Ll 9 8.6 9.2
_Avexrsge 53,2 Lh 4 Q.1 2.5
8KSTT3TS Surface 47.2 (1) 12.8 (z)
BKSTT3T6 LT Loo k7.9 39.9 12.1 10.0
8KSTTITT 46,5 42,2 8.7 2,6
Average L7.2 1,6 1.8 9.8
BKQTT390 Quarter 48.2 §6.2 6.4 10.0
8KQTT391 Thick koo k7.9 4o.5 6.4 9.4 *
8KQTT392 LT 47.8 40.8 15.7 9.2
Average 47.9 40.5 16.2 5.5
B‘ﬁﬁiﬂ% Mid- 8.2 51.6 ) 8.8 ,
BKMTT349 Thick koo 48.5 k3.9 16.b4 9.5 :
8KMTT350 LT L48.3 42,6 17.8 i0.4 :
Average 48.3 2.0 17.1 9.6 X
BKMTS360 Mid- 46.9 %0.3 (2} 15.0 ;
8XxMTS361 Thick koo k1,2 4i.h 10.7 10.3
BKMTS362 ST L7.4 40.4 9.3 9.6
Average 4T.2 4.7 10, 9.9

(1) Extensometer malfunction.
(2) TFeiled near gage mark.
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Specimen

5
T

Averagze
16
Tr17

Lvorage
! *16

Avarage

Average

OKSTLA
BKSTLS
Average
GASTT16
6KMTT1T
FXTT18

.8
- A‘;emgge

GASTLY
GASTLS
HASTLA
~ Average
ZANTLE
GAMTLS
Average
6K
CKMTLS
GASTTLT
6ASTT18
K ST
GESTT18
LA% -4..1’{’

EXETLE
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Tabls IIL

TERSIIE PROFERTIES OF 2018 ALUMINUM ALIOY AT 250°F
FROX SUFFACE, QUARTER-IXICKYESR, AND MID-THICKNESS
F k" ¥ 8" BILLET, .ONGUNIDINAL, LONG TRANEVERSY

AND SHORT TRANSVERSE DIRECTION

Billet (b)

Uitimmte Yield Modul:
Billet Strength Strength  rlongation X 10
Specimer  Suvniiler  ILocation {1 (Ksﬁt Parcent {Psi)
BASTIA Surface 57.6 7.5 12.1 10.5
EASTLS A L 57.1 7.5 13.5 11.2
BASTLS _57:5 46.0 12.1 11.5
Aversge £, 47.0 12.6 11.1
ol Surface 59.0 576 15.0 11.6
BusTI2R K L 58.5 50.0 15.0 11.5
EKSTLAC 65.0 i).é 12% 11.5
Average — 22‘1 . 91-0 14, l.l«:;
LTINS Quarter 57.C 47.1 13.6 10.4
BAQTLS A Thisk 57.3 LR,2 11.% 10.2
BAQTLS L 57.6 ha 2 11,k 10.4
Average — 57,3 48,1 12,1 10.7
BKQTL28 Quarter 8h .2 7.0 14.3 10.9
BKQTL29 X Thick 50.4 h8.3 1k.3 10.k
8KQTL.30 L 58.9 48.6 12.9 10.6
Average 58 .8 ) 13.8 10.0
BAMTLL Mid- 50.7 L9.6 10,7 11.5
BAMTT.S 4 Thick 58.7 48.9 10.7 11.1
BAKILE L 8.7 48.9 10.7 1i1.1
Average 5G.0 kg.1 10.7 11.3
SKMTTAO Mid- 60.1 54.9 12.1 30.9
BIMTLAL K Thick 59.9 51.0 11k 10.6
BRMTLAR L 60.6 51,0 11.b 10.9
Average 60.2 52.3 11.6 10.8
BASTT1S Surface 57.0 7.2 6.k 10.6
8ASTT1T A LT 57.0 he,2 14.0 11.3
8ASTT14 5.1 6.4 6.4 11.6
Average 57,0 45,6 7.6 11.2
EKSITH0 Surface 58.5 47.6 11.k 10.5
BKSTT41 X LT 58.6 47.0 10.0 11.2
8KksTh2 — £8.6 by, 7 10.7 11.1
Average 58,5 46,5 10.7 10.9
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Teble XIX -~ Continusd

Mtimate Yield Modulus
Billet  Strength Strength Elongation X 106

Specimen __ Supplier Location {Ksi (Ksi Percent (Psi)
8AQTT16 Quarter  56.0 48,2 9.3 (1)
8AQTT1T A Thick 56.2 5.7 9.3 9.1
8AQTT3 8 LT 56.2 46,2 9.3 10.4

Lverage 56.1 46.7 9.3 9.8
BKQTT39 Quarter- 56.% (1) 12.1 10.9
BKQTTLO K Thick 57.3 6.4 10.0 10.56
BKQTT41 LT 58.2 L7.7 9.3 10.6

Average 57.3 47,0 10.7 10.7
BAMTT16 Mid- 56.0 46,7 8.6 11.3
8AMTT1T A Thick 56.0 46.3 T.9 11.3
SANTT18 LT 56.1 46.5 11.4 11.3

Average 56.0 46,5 9.3 11.3
BKMTT52 Mid- 57.2 k9.0 10.0 11.5
8KMTT53 K Thick 57.0 48.6 7.9 11.1
SKMTTS4 LT 57.7 49.9 9.3 11.5

Average 57.3 9.1 9.1 11.4
8AMTS28 Mid- 56.5 k7.5 10.0 11.1
8AMTS29 A Thick 55.6 k7.9 5.0 9.8
8AMTS30 . ST 57.3 49,7 5.7 11.2

Average 56.4 48.3 6.8 10.7
BKMTSEL Mid- 5T.6 Lkg.5 T.1 10.6
BKHTS6S K Thick 54,1 46.9 3.6 11.1
8¥MT266 ST 6.6 47,6 8.6 10.4

Aversge 56.1 L418,0 6.4 10.7
(1} Extensometer melfunction.
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Tuble XX

TENSILE PROPERTIES OF 2618 ALUMINUM ALISY AT 325°F
FROM SUPRFACE AND NID-THICKNESS OF 3" X 6-1/2" BILLET,
IONGITUDIRAL AND LONG TRANSVARSE DIRECTIONS

Billet (a)
Mtinkte Yield Modul
Billet Strength  Strength Elongation X 20
Specimen _ Supplier fLocation  {XKsi) (Xs1 Percent 1£81)
GASTLT Surface Sh .9 o .k 13.5 9.3
GASTIS A L 55,5 51.2 15.0 9.9
EASTIO 56,2 49,9 15.0 9.5
Average 55,2 50,2 14.5 9.6
BKSTLT Surface 54,3 47.6 16.4 3.9
€XSTL8 K L sh.g 9.0 16.% 10.6
EXSTLY 54,4 L7 7 15.7 9.4
Average S5 48.1 16.2 10.0
GANTLT Mid- 55.8 51.3 13.5 9.8
GAMTLS A Thick 53.9 49.8 17.1 10.9
GAMTLI L 55.9 51.8 13.5 10.2
Average 55.2 51.0 4.7 10.3
EKMTLT Mid- 55.3 48.9 20.0 10.4
EKMTL8 K Thick sh.6 L7.h 17.1 10.5
6XMTL9 L 54.6 48.9 17.1 10.5
" Average 54,8 48,1 18.1 10.5
6ASTT19 Surface 55.3 L9.3 14,2 10.8
GASTT20 A LT 55.4 4g.3 k.2 9.6
GASTT21 55.T 50.5 10.7 9.5
Average 55.5 49,7 13.0 10.0
OKSTT19 Suriace 54,1 45,6 13.6 9.4
6XSTT20 K LT 54.6 Lé. 4 10.0 10.1
BKSTT21 54,1 L8.4 5.7 10.1
Average 54,3 46,0 9.8 9.9
GAMITI9 Md- 53.4 49.6 13.5 16.8
GAMTT20 A Thick 53.2 49.3 k.2 10.5
GAMTT21 LT 52,8 ko L 10.7 10.1
Average 53.1 49,4 2.8 10.5
EXMTT19 Mid- 53.8 46.3 10.7 10.5
SKMTT20 K Thick 53.7 45.9 11.4 9.8
6KMTT21 1T 53,3 46.7 12.1 9.7
Average 53.6 46.3 11.4 10.).
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Table XXI

TENSILE PROFERTIRS OF 2618 ALUMINUM ALIOY AT 325°F
FROM SURFACE, QUARTER-THICKNESS, AXD MID-THICKNYSS
OF 4" X 8" BILLET, IONGITUDIK:Z, LONG TRANSVERSE
AND SHORT TRANSVERSE DIKECTIONS

Billet (b)
Ultimate Yield Modul
Billet Strength Strength Eiongation X 10
Specimen  Supplier ILocation _ (Xsi (Ks1 Parcent (Ps1)
BASTLT Surface 53,1 by 4 15.7 10.5
8ASTL8 A L 53.2 45.9 16.4 10.4
SASTLO 53.2 R 17.1 10.5
Average 53.1 45,9 16.4 10.5
BKSTL.31 Surface Sk.9 LE.8 15.7 10.6
8xSTL32 K L 55.0 47.1 20.7 10.6
BKSTL33 54,2 h7.1 17.1 10.6
Average 54,7 47.6 17.8 10.6
88QTLT Quarter 52.4 46.2 16.4 9.4
8AQT18 A Thick 52.9 46.0 15.7 8.4
84QTL9 L 54.0 ke, 8 17.S 8.5
Aversge 53.1 46.0 16.7 8.8
SKQTT31 Quarter 56.3 18,3 12.1 8.5
BKQTL32 K Thick 55.3 48.8 13.6 8.4
BKQTL3 L 55,6 48.5 15.0 9.2
Average 55,7 48,5 13.6 8.7
8aMILY Mid- 53.6 k7.0 15.7 10.9
2AMIT8 A Trick 54.6 h;(.s 15.7 10.8
SAMTIO I 52,6 Ly g 15.7 10.5
Axerage 53,8 L6, 15.7 10.7
SxMTL43 Mid- 5k4.9 18.5 15.0 10.6
BT 4L X Thick 55.7 k7.9 16.4 10.2
SIS i 55:31 hg b 18.6 9.9
Average 55.2 8.7 16.7 10.2
8ASTT1IQ Surface 52.7 ) 12.1 10.2
ASTT20 A LT 53.0 45,2 12.1 10.6
sasTr2Y 21.8 k5.1 12.1 10.9
_Average 52.5 bl 8 12.1 10.6
BKSTTA3 Surface 5k.1 6.2 15.0 10.6
EXSTTLL X LT 54.0 46.2 16.4 10.6
8KSTTLS. 54,0 46.6 15.7 10.9
w e Sh.n 46,3 15.7 10.7
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Table XXIX v

TENSILE PROPERTIES OF 2618 ALUMINUM ALIOY AT 325°F
PROM SURFACE, QUARTER-TEICKNESS AND MID-THICXNESS
OF 8" X 11" BILLET, LONGITULIKSL, LONG TRANSVERSE

AND SHORT TRANSVERSE DIRECTIONS

Billet {c)

Ultimate  Yield Modul
Strenith Strength Eloangation X 10
Cpecimen  Supplier Location  (Ksi (Ks3) Percent (Psi)
11ASTL.52 52.6 43.3 17.1 9.4
11ASTL53 A Surface  54.8 4s.0 7.5 9.6
LIASTLS54 L 53,0 46.3 14.3 9.2
Averege 53.5 k.9 16.3 9.4
11KSTLT2 54,3 45.5 15.0 9.2
11XSTLT3 K Surface  53.1 46.1 (2) 9.3
1IKSTLTh L 53,3 47.3 10.7 9.1
Average 53.6 46.3 12.8 9.2
1IAQTTLA Quarter 53.1 45.0 15.7 8.8
11AQTLS A Thick 53.0 Lk, 6 17.1 9.9
11AQTL6 L 53,5 Lk, 9 17.1 8.5
Average 53.2 44,8 16. 8.7
1IKQTL31 Quarter 54.8 46,2 18.6 9.9
11KQTL32 K Thick 56.0 47.0 15.7 9.0
1IXQTL33 L 55,3 46,0 16.4 9.0
Average _55.4 TR 16.9 9.3
TIAMTLL Mid- 53.7 L5 15.7 9.1
11AMTLS A Thick 53.3 43.8 15.7 8.9
1IAMTLO L 53.7 45,2 16.1 9.5
Average 53.6 4l L 15.8 9.2
JIKMTL31 Mid- 54.% 16.2 16.1 3.8
11KMIT32 K Thick 55.0 br.2 15.7 8.3
11KMTL33 L 54.3 k6.5 1h.3 8.8
Average 54,6 416.6 15.4 8.6
11AQTT1S Quarter 52.2 43.1 13.6 9.0
11AQTT16 A Thick{IT) 50.3 40.3 12.8 8.8
_Average 51.8. 4.7 13.2 8.9
11KQTTu2 Quarter 55.5 B7.h 3.3 9.4
1IKQTTS3 K Thick(LT) §5.¢ 46,4 10.7 9.2
Axerege 58,4 46.9 10.0 9.3
1IAMIT1S Mid- 52.6 L4 .0 12.1 2.0
LIAMTTi6 A Thick(LT) 52.1 k3.3 11.h 8.8
Average Se. k4 43.7 11.8 8.9

11KMTTA2 Mid- (1)
LLKMITS3 K Thick(LT) 53.7 45.5 10.7 8.0
Average 53.7 45,5 10.7 8.0
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FTehlie XXIT - Continuved

Ultimate Yiald Modulus

- Billet Strength Strength Elongstion X 100

Specimen  Supplier Iocation  (Xai E (Xs1) Prrcent {Psi;
mSTS& Surfece 5307 1"205 12,1 9-“
11ASTS65 A 8T 53.2 h2,h 10.0 8.5
Averege . 53,5 52,5 1.1 9.0
11X9T884 Surface 55.5 5,8 10.7 8.8
11K8T885 K T Sb .k . 1.4 9.k
Average 54.9 5 ‘ 31,1 9.1
1JAQTS2 Querter  53.3 13 g3 8.8
11AQTS25 A Thick(ST) 53.4 B3, 9.3 8.8
Average 53.4 43.2  10.4 8.8
11KQTS51 Quarter  55.3 LT7.0 9.3 9.2
L1XQTS52 X Thick(8T) sShk.h 46.0 11.4 8.8
Average 54.9 46.5 10.4 9.0

élg Bent Specimen.
2) Failed near gage mark.
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Table XXIXX

TRNSILE PROPERTIES OF 2618 ALUMINUM ALIOY AT LOO°F
FROM SURFACE AND MID-THICKNESS CF 3" X 6-1/2" BILLET,
IONGITUDINAL AND LONG TRANSVERSE DIRECTIONS

Billet (a)
Ultisate  Yieid Modulys
Billet Strength Strength Elongation X1
3 Specimen  Supplier ILocation  (Ksi} {ks1) Percent {Ps1)
§ GASTL1O Surface 48.1 45.2 15.7 10.5
6ASTL11 A L 48.6 Lh.g 17.0 8.8
i 6ASTL12 49,0 4.2 15.7 q,2
Average L8.6 h5.1 16.0 3,5
i AKSTL10 Surface  47.9 {1} 79 (2) {1}
€XSTL11 K L L8.5 43,0 6.k 9.4
6XSTL12 48.3 43.5 10.7 9.6
Average 48.2 43.3 _13.5 3.5
BANTLIO Mid - 7.5 Lo 17-0 9.2
GAMTL11 A Thick 47.0 4,5 15.7 .1
GAMTT,12 L 47.2 Lh.9 15.0 g2
Average 7.2 44,8 15.9 G.1
FRMTLI0 Mid- 1 §2.0 13.5 3.7
EKMTT.11 K Thick u8.7 43.3 15.0 2.1
6KMTL12 L 48.6 43.5 15.0 8.6
Average _ 48,5 42.9 14.5 9.1
6ASTT22 Surface 48.0 k4.2 12.8 8.9
GASTT23 A LT k9.1 Ls.3 10.0 9.1
GASTTR4 k7.2 bs.2 7.9 {2) 8.4
Average §48,) 4.9 11.% 8.0
BKSTT22 Surface 8.1 LI.T 4.0 (27  B.1
‘ 6KSTT23 K LT 48.0 b2.1 10.7 7.9
! 6KSTT2L 47.8 41.5 16.0 7.3
Average 48,0 1.8 10.3 7.8
T Mid- LR 4,0 16.4% 5.7
GAMTTZ23 A Thick 46.9 L7 15.0 9.3
- GAMTT24 LT 46.1 43.6 13.5 8.6
) - Average 6.5 NS 14.9 8.9
6KMTT22 Mid- LT.h §1.7 12.0 8.7
6KMTT23 K Thick b7.1 41,6 12.8 8.7
EKMTT2Y LT 46.6 k1,0 15.0 9.4
E \ Average - 47.0 41,4 13.2 8.9
|
{ lg Extensometer malfunction.
12 Failed in gage marks, not included in average.
91
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Table XXIV

3 TEXSILE PROFERTIRS OF 2618 ALUMINUM ALIOY AT 4OO°F
i FROM SURFACE, QUARTER-THICKKESS, AND MID-THICKNESS
QF 4" X 8" BILLET, LONGITUDINAL, LONG TRANSVERSE
AKD SHORT TRANSVERSE DIRECTIONS

Billet (b)
Ultimate  Yield Modulus
Biliet Strenﬁth Strength Elongation X 100
Specimen  Supplier Location  (Ksi (xsi Percent (Psi)
8487110 Surface 46.9 39.9 20.7 T-7
faosmal A L 46.5 k0.9 18.6 7.6
gasrne 47,0 4o.2 19.3 8.3
3 Surface T .0 20.7 9.2
8KSIT.35 K L 50.1 ’”.'l 22.1 9.7
STL3I6 49 .8 42.8 22.1 8.8
Average 49,5 42.6 21.6 9.2
: Eiﬁﬁr:. ) Quarter  49.0 3.0 16.% 8.1
i 8AQTL.IY A Thick 48.4 1.6 16.4 8.1
: 8AQTTI2 L 48.2 42,2 16.4 8.1
Average 48.5 42,2 16.4 8.1
Wv’f‘f Quarter  48.0 (1) 15.0 (1)
8KQTL35 K Thick 48.2 2.2 15.7 7.6
8KQTT.36 L 48,3 L3.4 15.7 8.1
Average 43,1 42,8 15.5 7.9
23 (VAT Mid- L8.% ERN 14.3 7.5
8aMTL1 A Thick 48.2 Lko.8 14.3 7.3
BAMTL12 L h9.2 43.3 15.7 6.9
Average 48.6 42,5 14.8 7.2
SRMMLE Mid- 50.2 45.0 18.6 7.2
BKMTLAT K Thick 48.9 44 .8 17.9 7.2
BKMTLLS L 4oL 44.8 17.1 7.2
‘Average 49,5 44,8 17.9 7.2
Surface 37.8 1.0 12.1 7.6
BASTT23 A LT 47.3 4o.6 15.0 7.2
8ASTT24 k7.5. 38.4 11.4 8.0
Average 47.5 40.0 12.8 7.6
Surface R7.7 4.2 20.0 7.0
8KSTTAT K LT 47.9 hi.4 18.6 8.3
8KSTT48 57.3 Lo.9 17.9 9.2
Average k7.6 43,2 18.8 8.2
i 92
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Table XXIV - Continved

Ultimate  Yield Modulys i
Billet  Strength Strength Elongation X 10 =
Specimen _ Supplier Location  (Ksy (Xsi Percent (Psi) . - 2
- 3
8AQTT22 Quarteyr 46.3 .7 12.9 9.2 &
8AQTT23 A Thick 46.9 41.9 12.9 9.7 =
BAQTT24 LT 46.3 4.3 1l.4 9.9 aF
Average 16.5 41.6 12.h 9.6 »:;':
BKQTILS Quarter  18.0 5.7 13.6 9.6 =
BKQTT46 K Thick h7.2 2.2 12.1 7.3
BKQTTLT LT h%.o 41,7 16.), 8.1 .
Average 4T.h 41.8 14,0 7.7
BAMTT22 Mid- 6.1 Li.5 14.3 9.2 TR
BAMTT23 A Thick 46,5 431.8 14.3 9.5 o
8AMTT24 LT u6.3 41.0 11.4 9.8 -
Average 46.3 41.% 13.3 9.5
BKMTTS8 Mid- 3.9 1) 13.6 (1) .
8KMTT59 K Thick 46.2 2,2 13.6 9.7 &% |
BKMTTE0 LT 45.3 40.7 15.0 8.8
Average 46.0 41.4 i4.1 9.3 -
BAMTS3E Mid- 47.6 41.5 121 T.0 5
8AMTS35 A Thick k8.0 ha.k 12.1 7.0 -
8AMTS36 ST 47.9 L1.6 11.% 8.3 .
Average - 4T7.8 41.5 11.9 T.4 3
BKMTSTO Mid- TEh TG 13.6 8.0
BKMTST1 K Thick 48.5 40.5 14.3 9.1
SKMTST2 ST 48.6 42.4 14.3 8.6
Average 3.5 41.4 14.1 0.6
(1) Extensometer Malfunction.
.
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Teble XXV

TEMSILE PROPERTIES OF 2618 ATUNINUM ALIOY AT LOO'F

FROM SURFACE, QUARTER-TMICKNESS AND MID-THICKNZSS

oF 8" X 11" BILIEY, LOSGITUDINAL, LONG TRANSVERSE
AND SEORT TRANSVERSE DIRECTIONS .

Billet (<)

oty BRI DRI R AL 0 b R iR RS MBS S
A
. N N o2

ATV F I LIV 5.t s

Ultimate Tield ¥odulug
Billet Str&rﬁth Strength Elongation X 1 L
Specimen  Supplier Location  fKs¢ (xss Percent {rg:)
1IASTLSS 47.5 42,5 16.% 0.0 :
LIASILS6 A Surface  47.2 42,0 15.7 9.5
1IASTIST L 47.8 k.5 18.5 8.7
Average 47 42.0 18.8 9.4
1IKSTLTS Ly, 3.2 1r.4 3.7
11XSTLT6 X Surface 49,4 42.8 7.1 g7
1IXSTLTT L 48.9 42,6 .8 8.3
Average 49,0 42.9 313.8 %,6
1IAQTTT Quarter 12"‘-7.5 50.C 7.9 52
11AQTI3 A Thick k9.4 .2 ir.l 8.5
11AQTLY L 18.8 4Ok 18.§ 8.5
Average 48,6 40.5 17.8 B.g
mﬁ Quarter  49.56 5255 ®E BE
1IKQTL35 K Thick 50.3 42.8 20.7 8.7
11KQTL36 L 50.1 43.0 6.k 8.7 ;
Average 50.0 52.¢8 7.5 87 :
TIAMTLT Mid- 18,1 32.5 20.0 9.0
1IAMTIS A Thick k8.0 39.3 18.6 .k
11AMTIO 1. 47.8 39.3 1%.3 8.1
Average 48.0 39.4 19, 3.8
11KMTT 34 Mid- 7.8 1.8 17. G. 4
11KMTL35 K Thick 48.1 by.7 365 3.2
11KMTL36 L 48,3 1.4 16.4 8.8
Average 18.1 41.6 36.9 9.1
11AQTT1T Quarter  45.2 37.6 15.4 9.7 .
LIAQTT2S A Thick{LT) &4.6 36.2 17.8 8.8
Average 44,9, 36.2 _ i7.} 9.3
11XQTT Qusrter 49,4 42,5 10.7 8.5 L
1IKQTTLS K Thick{LT) 48.5 bp,7 15.7 9.8 .
Average 49.0 b2 13.2 3.3
1IAMTT (7 Mid- 46.5 3.6 14.3 8.2
1IAMTTI8 A Thick(LT) u6,1 39.4% 12.8 9.4
Average 46,3 39.5 13.6 5.8

lhr s S pie




Tehie XXF - Contizusd

Uitdmmte  Yisid Bodut
Billet Streagth  Strengtr Hicemison % 1o
Specimen  Supplier locaticn  {Xsi (%81 Perceny {Pai}

1IERCTRY Mid- 47.9 43,6 13.8 2.4 ;

8y X Thicu(ir} 7.5 39,k 13.6 5.7
2verage - 577 50,5 13.5 G.5 ;
, J1a5TE60 Surface  47.2 353.6 12.8 J.
JIABTEST A &7 tzea ‘3’?‘.7 2.1 8.0
AVLIA — '(1-2 3 ‘a'{ 32 95 8«9 ;
mﬁ%fﬁé Suxface  B5.2 435 1508 5.0 )
YIXSSBT X 8T 51.2 44,2 2.3 9.8 :
_Avergre _ 50,2 43,8 12.5 R ;|
BAQTS26 Quartlr | 7.9 39.1 12.8 G5 3
11AQTEDT s Thick{ST)} 46.8 38.8 2.8 9.k o
__Everage ¥7.2 9.0 12.8 g% :
11XRTS53 Qusrter ka2 41.¢ 12.1 9.4 1
1aKQresh K Thick(ST) 4B.9 ky,2 12.1 2.0
Averags 19.3 5.5 12.1 9.2 :
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Table XXV

NOTCHED TENSILE PROPERTIES, K, > 15, OF 2618 ALUMINUM ALLOY
AT KOOM TEMPERATURE FRCM SURFACE AND MID-THICKNESS
OF 3" X 6-1/2" BILLET,
LONGITUDINAL AND LONG TRANSVERSE DIRECTION

Billet (a)
Billet UltimaZe Fer/
Specimen Supplier Location Strength (Ksi F -
GASHLS2 Sarfuce 48.9 .75
GASNLS 3 4 L 54.5 i
GASHLSN 5S4 .85
Average 52.9 W81
£XSNL52 Surface 45,2 .T1
€KSNLS3 K L 50.0 .79
OKSNI.S4 19,6 (8
Average 43,3 .76
OAMITL2S Mid- 577 .89
H6AMNL26 A thick 55.8 .86
GAMITL27T L 58.1 .90
Average 5742 .33
ORI NL25 Mid- 51.2 .80
ML K thick 51.0 .80
GKMN22'( \ 49,7 .78
Average 20,6 .79
CASNTEY Surface 51.4 .31
GASNTER A LT Wy ¢ .70
GASKTE3 1.3 .65
Averzge 5,8 .72
GRENT6L. Surrace 40.6 .65
GKONTE2 K LT 37.2 .50
SKNT63 36.7 .60
Average 38.2 .62
6AMNT 34 Mid- ho.6 .80
GAMIT3S A thick 53.4 .86
GAMIT 36 _ LT 51.8 8b
A .rape 51.6 .83
BKMNT 3L Mid- 2.6 . [0
OKMNT3S K thick 39.h .65
_OKIIT36 LT 40.2 .66
Average 40,7 07




Table XXVIZ

NOTCHED TENSILE PROPERTIES, Ki= 15, OF 2618 ALUMINUM ALLOY
AT POOM TEMPERATURE FR(GM SURTFACE, QUARTER-THICKNESS
AND MID-THICKNESS OF 4" x 8" EILLET,
LONGITUDINAL, LOHG TRANSVERSE AND SHORT TRANSVERSE DIRECTIONS
Billet {4}

Uitimate
Billet Strength FtV
Specimen _ Supplier Locetion {KSI) Fey
SASNL1 Surface 53.3
8ASNL2 A L 55.3 )
BASNL3 53,2
Average 53.9 B85
UKSNL25 Surface 18,2 (
BKSNL26 K L 49.8 :
8KSNL27 50 .4 {
Average 49,5 .71
SAQNL1 Qua. ter- sh.g
BAQNL2 A Thick 56.5
SAQNL3 L 54.0
Average 55.1 .92k
BKQNL25 Quarter- 52.7
8KQNL26 X Think 53.8
BKQNL27 L 53.9
Average £3.3 .868
GAMNL1 Mid- 62.2
8AMNL2 A Thick 55.7
SAMNL3 L 55.7
Average 57, .932
GKMNL37 Mid- 55.7
SKMNL38 K Thick 56.8
SKMNL39 L 57.0
Average 56.5 501
JASNTL3 Surface 3.3
S8ASNTLL A LT 8.0
BASNTLS h5.2
bverage o 45,5 703
~ BKSNT37 Surface - 3.8
8KSNT38 K LT 49.7
8KSNT39 ho.7
Aversge L5 ) T3
'44
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Teable XXVII - Continued
“Ultimate
Billet Strength Ft%
Specimen  Supplier Locaticn (ks1) tu
8AQYT1L3 Quarter- 40.6
QAQNTLL A& Thick 3.8
8AQNT1 5 LT 0.6
Avcrage L1.7 .T36
CKQNTST Quarter- 47.1
BKQNT38 K Thick 45.1
8KQNT39 LT kL .8
Average 45.7 151
BANITL3 Mig - 59.7
SAMNTLS A Thick 51.2
BAMNTLS LT 52.7
Average 5.2 .869
SKMNTLO Mid- 51.5
8KMNTS0 K Thick 49.3
SKMNTS1 LT 50.0
Average 5G.2 )
~BAMNS25 Mid- 7.4
BAMNS26 A Thick L7.€
8AMNS2T ST 47.3
Average L47.6 .807
- SKMINSEL Mid- h6.8
SKMNS62 K Thick k7.8
SKMNS63 S 4s5.6
Average 46,7 .T78
98
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NOTCHED TENSILE PROPERTIES, K, =15, OF 2618 ALUMINUM ALLOY
AT ROOM TEMPERATURE FROM SURFACE, QUARTER-THICKNESS
AND MID. THICKNESS OF A" x 11" BILLET,
LONGITUDINAL AND LONG TRANSVERSE DIRECTIONS

Bille: (c)
Uitimate
Billet Strength Ftr/

Specimen Supplier Location {(¥S1) Fey
11LANSLL Surface 55.6
11ASNL2 A L 55.0
11ASNL3 55.1

Average 55,2 .092
11XSNL19 Surface 55.3
11KSNL2O K L 55.7
1.1KSNL21 55.3

Average 55.4 871
11IAQNLL Quarter- 54,7
11AQNL2 A Thick 52.5
11AQNL3 L 5l .3

Average S5h.3 879
11XQNL28 Quarter- 5h .2
11KQNL2G K Thick 53.2
L1KQNL30 L 53.9

Average 53.8 861
11AMILL Mid- 56.4
1IAMIL2 A Thieck 56.4
11AMNL3 L 55.7

Average 56,2 .926
11KMiL28 Mic- Sk
11KML2S X Thick k.G
1 1LKMNL30 L 572

Average 55 41 881
1IASNTLO Surface 58,2
L1IASHTLL A T 50.2
1LASHTLS 46.5

Average 45,3 {1}
11KSHT20 Surface 42.6
LIESNTI0 X LT hi.2
LIKSNT3L Lk .6

Averspe 52,3 (1)
(3) Ho P, determ:ned
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Tedle XXVIIY « Continued

!

o3 t
& | Uitimste
. Billet Strength Fy ’/{
\ - \ Specimen Supplier Location (X51) 7 Fiu
. 11AKNTLO Quarter- 46.0
11AQTLL A Thick h6.9
LLAQNT12 LT Lh .4
Average 45.8 .01
L1KQNT3T Quarter- 7.kt
11XQNT38 K Thick L6
11KQNT39 LT u7.1
Average 547.0 .769
TIAMNTILO Mid- %6.9
11AMNTL] A Thick 4.8
L1AMNT) 2 LT L7.2
Average 7.3 .803
11KMNT37 Mig- 46.5
11XMNT38 K ick 6.0
11KMNT3I9 LT 49.0
Averige 47.2 LT85

[
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Table XXIX

NOTCHED TENSILE PROPERTIES, Ky > 15, OF 2618 ALUMINUM
ALLOY AT 250°F FROM SURFACE, (UJARTER-TIHICKNESS
AND MID-THICKNESS OF 4" x 8" BILLET, LONGITUDINAL,
LONG TRANSVERSE AND SHORT TRANSVERSE DIRECTIONS

Billet (b)

Ultimate Py, ,

Billet Strength 1Fe,,
Specimen  Supplier Location (KS1) '
) BASNL Surface k9.2
BASNLS A L 51.1
EASNLG 52.G
Average 51.1 RN
BKSNL28 Surface . LE.2
SKSNL2O 4 L 4o
8KSNL30 48,3
Averagc 45,9 STED
BAQNL: Quarter- 53.6
SAQNLS A Thick 1.9.7
SAQULG L 52
Average . 521 .90
SKQIL28 Quarter- g3
CKQNL29 X Trick 03
SKQII 30 1 __hap _
Average 5.8 6],
SAMNLL Mid- 53.5
BAMLS A Taick 57.0
SAMNLE L 55.2
Average o 50.3 937
SKMNLL0 Mid- 5°.9
SKMNLA 2. K Thich $1.8
SKMNLY: 2 ) 52.h
Average _ __52.7 ETD
GASNTLG 'Surtece ko5
BASNTLT A LT 39.5
' BASNTLS Bo.7
Avcrage 4.6 7-0
JKSHT4O Surface 1.6
BKSITLL K LT 30.7
BKSNTL 2 Ly.T
Average 1.0 0L
10y
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Table XX Continued
i
{
Mtimate Py
| Billet Strength n / Fy
3 Specimen  Supplier lLocation (KsS1) u
i
; BAQNT1L6 Quarter- hs5.6
SAQNTLT A Thick b1k
‘ BAQNTLE LT 46.3
Average R .791
BKQNTLO Quarter- 41,8
EKQNTHY K Thick 42.6
BKQNTL2 LT 41.3
Average 41.G .T31
: BAMNTL6 Mia- 6.6
SAMNTLY A Thick Lk 3
SAMNTLS LT Lhz,2
Average Lh. 6 796
3 SKMNT52 Mid -~ 53.6
3 8KMNTS 3 K Thick Lyh
! BKMNTSk LT 51.6
Average hg .o .86k
BAMNS23 Mid- 56.3
i BAMNS29 A Thick 46.6
f BAMNS30 ST L5.G
Averapgc L6.5 N
SKMHSOH Mid-~ L6.5
SKMNS55 X Thick 46.0
BYMNSS0 ST 45.5
__Average 4¢.0 L3220
|
¢
i
b
1
f
¢
F
¢
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Table ‘XXX

NOTCHED TENSILE PROPERTIES, K, > 15, OF 2618 ALUMINUM ALIOY
AT 325°F FROM SURFACE AND HID-THICKNESS OF
3" X 6-1/2" BILLET,
LONGITUDINAL AND TRANSVERSE DIRECTION
Billet {a)

Billet Ultimate Fip /
Specimen Supplier Location Strength (Ksi) Fiy
GALETLSS Surface 5543 «35
GASILSG A L Sh.T Sh
GASNLS Y 55.5 .96
Average 55¢2 .05
OKSHLS5 Surface 1543 76
OKSHLLO K L 46.8 .79
OKSKLS7 46.6 .78
Average 46,2 .78
GAMITL2E Mid- 55.2 91
CAMITLOO A thick 567 93
] GAMIL 30 L 54,6 .90
Averape 555 91
OKMML2G Mid- 49.9 .83
ORMITL2 K thick 6.9 .78
CKMIL30 L 50.2 .34
Average 49,0 32
GASTION Surfacc - %3.0 11
GASITOS A LT 37.7 .62
_GASIIoL 4.7 .69
Average 40.8 .67
OKSTHGH Surface 37.2 .53
GKSTHLS K LT 3G6.7 62
x OKSTNGO 38.1 Oh
Averago 37.3 .63
OAMNT3T Mid- S1L.h 3
QA 35 A thics .6 36
GAMIT 3D LY 3340 37
Average 5043 .37
SKMITST Mid- 36.2 W03
OKGEIT38 K thicsx (1)
OKMIT39 LT LG.Jh . [0
% Average 38.3 07
(1) %est machine malfunction.
e
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NOTCHED TENSILE PROPERTIES, Ky>15, OF 2618 ALUMINUM
ALLOY AT 325°F FROM SURFACE, QUARTER-THICKNESS
AND MID-THICKNESS OF 4" x 8" BILLET, LONGITUDINAL,
LONG TRANSVERSE AND SHORT TRANSVERSE DIRECTION

Billet (b)
Uitimate Fy,
Billet Strength n/F,

Specimen Supplier Location (KSI) u
8ASNLT S.oface k7.9
8ASNLE A L 8.9
8ASNLO Lg.8

Average 48.9 .021
BKSNL31 Surface L6k
8KSNL32 K L 51.2
8KSNL33 48.9

Average - 48.8 . 892
BAQNLT Quarter-  49.L
SAQNLS A Thick k9.5
BAQNL9 L 90.3

Average 0.7 .936
BKQNT, 31 Quarter- L7.4
8KQNL32 K Thick 49.1
8KQNL33 L 49.8

Average 18.8 876
BAMNLT Mid -~ 50 .0
HAMNLS A Thick 5%.1
BAMNLY L 49.5

Average 0.2 .937
BKMNLA 3 Mid- 50.3
SKMNL L L K Thick 50.6
SKMNLL S L 51.9

Average 50.9 .922
BASNTL9 Surface 41.1
BASITT20 A LT k.2
BASNT21 43.7

Average 43.0 .819
EKSNTL3 Surface 29.L
BKSNTLL K LT 39.k
S8KSNThES 38.2

Average 39.0 722
JAQNTILQ Querter-  L1.3
BAQNT20 A Thick b 4
BAQNT21 LT 40.8

Average L1k L7560

atiird b




Table XXXI {continued)

Ultimate Fg
Biliet  Strength n/ Ft

Specimen Location (KSI) u
SKQNTL 3 Quarter- k3.8
SKQNTLL Thick k2.5
SKQNTL5 LT yo.2

Average L2.8 LT85
BAMNTLO Mii- 5.2
BAMNT20 Thick L46.2
S8AMNT21 LT 46.6

Average 45,6 370
BKMNTS5 Mid - 46.€
SKMNTS6 Thick L6.0
BKMNTST LT %6.5

Average L6 .4 .867
BAMNS>1 Mid- (1)
8AMNS 32 Thick L6.1
BAMNS33 ST 45.9

Average 46.0 L3875
JKMRSET7 Mid-~ “47.0
JKMNS68 ‘Mick 43.1
SKMIS69 ST 19.5

Average 438.2 .916

(1) Feiled in loading pin hole.
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\ Table “XXXII
ROTCHED TENSILE PROPERTIES, K > 15, OF 2613 ALUMINUM
I ALIOY AT 325°F FROM SURFACE, QUARTER-THICKNESS
] AND MID-TLICKNESS OF 8" x 11" BILLET, LONGITUDIMNAL
} AND LONG TRANSVERSE DIRECTIO!S
; Billet (c)
|
| Ultimete Ft, /
\ Billet  Strength Fe, .
1 , Specimen  Supplicer Location (¥21)
3 X 11ASNLY Surface 51.5
{ 11ASNLS A L 50.0
~ 11ASRLG 51.3 .
\ ! Average 51.1 2957
: 11KSNL22 Surface 50.6
\ : 11KSNL23 K L hg.2
1IXSNLoY 49.8
Average 40,9 931
11AQNLA Quarter- 53.1
11AQNL5 A Thick 51.8
1LAQLS L Lkg.1
i Average 51.3 .00k
11KQNL3L Quarter- 51.3
\ 11KQNL32 K Thick 51.5
R 11KQNL33 L 50.6
: Average 51.1 .922
] ! 11AMNLL Mid- 53.1
f 11AMLS A Thick 51.9
11AMNLS L 52.0
| Average 52.3 976
: 11KMNL3L Mid- 52.5
: 11KMILL32 X Thick 52.7
11KMNL 33 L 51.9
, _Average 52.4 .900
' 11ASNTL3 Surface 43.9
‘ LLASHTLY A LT Ly .5
: 11ASNTL5 45.5
i Average 4.6 {1)
s 11KSNT32 Surface 40.2
: 11KSNT33 K LT 46.8
5 11KSKT3L h3.7
! Average 43,0 )
|
|
\ g
|
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TABLE XXXII {contineed)

Specimen

Billet
Location

Ultimete
Streagth
(Ks1)

n/g

f?u

1TAQNTL3
L1AQNTLY
LIAQITYS

Quarver-
Thick
LT

Averaze

L1KQNTHO
llKQNTh 1
llKQNTl&iZ

Querter-
Tick
LT

Average

TIAMNTL 3
LIAMNTL )
LLAMNTLS

Mid-
Thick
L7

Average

LIXMNTEO
TIKMINThL L
IKMNTL D

Mid~-
Thick
LT

Average

. 360

(1) No Pt Determined
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Table XXXIIY

NOTCHED TENSILE PROPERTIES, K¢ = 15, OF 2618 ALUMINUM ALLOY
AT LOO*F FROM SURFACE AND MID-THICKWESS
OF 3" X 6-1/2" EILLET,
IONGITUDINAL AND TRANSVERSE DIRECTION
Billet (s)

Billet

5 VSN WA AL i DA

Ry

o

Average 51.5 1.06
OKSFHLSE Surface 18.8 1.01
6KSNLS9 L 16.9 97
6KSNLOO 47.6 .99

Average 7.8 .99
GAMNL3Y Mid- 18.3 1.02
GAMNL32 thick b7k 1.00
6AMNL33 L 43,4 1.03

Average 18,0 1.02
6KMNL31 Mid- 45,3 93
EKMNTL32 thick k5.3 .93
HGKMNL33 L 46.1 .95

Average 45,6 940
GASNT6ET Surface 16.9 .98
GASHTE8 LT h6.9 .98
GASNTE9 46.8 97

Average 6.9 .98
6KSNTOT Surface h2.T .89
6KSNTG8 LT 42.0 .88
6KSNT69 40,6 .85

Average 411.9 87
GAMNTLO Mid~- 47.0 1.01
GAMNTL1 thick 6,7 1.00
GAMNTL2 LT 47,7 1.03

Average h7,1 1,01
6KMNTHO Mid- 40.7 87
EKMNTS1 thick Lo .90
EKMNTHR LT 41.6 .89

Average 41.6 .89
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3 Table XXXIV
' NOICHED TENSILE PROFERTIES, Ki>15, OF 2618 ALUMINUM :
A ALLOY AT 4OC®F FROM CURFACE, QUARTER-THICKNESS ;
' AND MID-THICKNESS OF 4" x 8" BILLET, LONGITUDIRAL, -
3 LONG TRANSVERSE AND SHORT TRANSVERSE DIRECTION
H
: Billet (b) v
H
Uitimate  Fy - ~ b
' Billet Strength “/Ft(u P
: Specimen  Supplier Location (ks1) ] i
] 8ASNL1O Surface 45,5 )
3 * 8ASNLL1 A L 45,1 3
3 BASNL12 45.9 R
Average 45.5 .972 -
BKSNL 3L Surface 43.7
k . 8KSNL35 K L 43.7 i
SKSNL36 47.3 - :
; Average LL.9 .907 !
| BAQNL10 Quarter- 16,1 i
f 8AQNI.1L A Thick 46.2 i
- 8AQNL12 L 46.2 N
: Average 46,2 .952
' OKQNL 34 Quarter- 45,7
8KQNL35 £ Thick hs,7
8KQNL36 L (1)
Avereage L5.7 950 = )
BAMNL10 Mid- L3 - s
8AMNL11 A Thick 45.5
GAMNL12 L 48.5
: Average 6.1 OL%
: BKMNLA46 Mid- 48.3
' BXMNLLT K Thick 47.5 '
; SKMNLL8 L 45,5 L
| Average 47,1 .95], I S
! BASNT22 Surface 43,5 S -
8ASNT23 A LT 43.9 =7 !
8ASNT24 42.8 = 3
) Average L34 .913 =
L BKSNTHG Surface . L2.0 2 T oeE o
Pw ' BKSNT7 K LT k5.0 S
] BKSKT!8 k2.9 ;
. _ Aversge 3.3 909 i
i
3
i
A
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Table XXXIV - Ccutlisned

“Uitimate Ty

Billet Strength n/ P,

Specimen Supplier Location (X31)
8AQiT22 Quarter- 4o.1
BAQNT23 A Thick 41.8
8AQNTRL LT 43.2
._Ave k1.7 897
§: Q!@II% Qarter~ 42,3
EXQTLT X Thick k1.9
BXQRTLS LT 43,0

Ave 42,3 .892
BAMNT22 Mid- 13.0
8AMRI23 A Thie.. ks 4
S8AMNT2L LT 4y .2

Average il 2 .955
BONTS8 Mid- 15.0
8KMNT59 K Thick %5.3
BKMNTE0 LT 45.0 -

Average 55,1 .96l
BAMNS3% Mid- 555
BAMNS35 A Thick ks.2
SAMNS36 ST 4s.2 .

Average 45.3 OLd
TKMNSTO Mid- 6.2
S8KMNST1 X Thick 46.5
SKMNST2 ST 45,4

Average 46.0 948
(1) Specimen missing.
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TABLE X¥xv

NOTCKED TINSILE PROPERTIES, K, 215, OF 2618 ALUHINUM
ALLOY AT 40O°F FROM SURFACE, QUAR(ER-THTZKNPSS AND
MID-THICKNESS OF 8" x 11" BILLET, LONG11UDLAAL AND

LONG TRANSVERSE DIRECTIONS

Billet (2)

~Uitimate i
Billet Strength n/nB

Specinen Supplier Location {¥sI} et
11ASKLY _— Surface b7.0
11ASNLB -A I ;_5_7 2
llﬁslﬁf ‘ 2,5 ,g

Averaze 3‘,_5’7 _.276-3
11KENL25 Surface 18,7
_ . Aversge 7.1 ZT
11AQNLY Quarter- 57.5
11AQILS A Thick 45.5
lu@‘9 L 2”‘6 a6 i'—' -

Average . 46,5 957
LLKQNL3% Quarter- 45,7
11KQNL35 K Thick §7.3
11KQNL36 L 47.2

Average = 535 -
11AMNLT Mid- )TN
11AMNLS A Thick 46.7
11AMNLO L b7 ks

Average 1&6 X 8 .2’;5
11KMNL3h Mid 53

Aversage 7.2 53550
llASNTl suf5ce !43 N 8
11ASNTiG 4.0

Average §3.6 [€D)
11KSRT35 Surface . 13.2
LLKSNT36 K T 4.
LLIGNTIT 46.0

Average ~55.5 )
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i & Table ‘TEXV - Contssusd
!
Y Ultimte Ft
Billet Strength n/I“t_
Specimran Supplier Location (ks1 -
i LA@TLE Quarter- 43.8
3 1IAQNTLT A Thick 43.9
1IAQITLE LT 43.0
Lvernge 43.6 L8971
nxﬁi‘r%a Quarter- 44,8
- 11KQSTLL K Thick Lk b
|2 LKQuThs 1T b5
__.gvgggée — 44 .6 .910
i T Wid- 2.1
i LLAMNDLT A Thick 43.6
£ ] 11AMNTL8 LT -R !
L} Average 42,7 T .922
11m§3 Mid- 16,2
B 11KMNTLY X Thick 45.9
B 11KMNTL5 T 45.0
| Average L5.7 1958
(1) No ¥, determined
i
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Table TXVI

THERMAL STABILITY OF 2618 ALUMINUM ALLOY EXPOSED
AT 325°F AND 400°F FOR 100 AND 1000 HOURS,
SURFACE MATERIAL FROM 3" X 6-1/2" BILLET,

LONGITUDINAL DIRECTION
Billet (a)

Test Ultimate Yield

Exposure Expcsure Temp. ©Strength OStrength Elonga-

Specimen Sngglier Temg.$°Fz TimeS]Ir.Z §°F2 SKsiZ SKsiZ Liongﬂ

6ASTLT9 6641 55.9 6.l
GASTL30 A 325 100 RT 61.3 52.6 5.0
GASTLEL 65.7 ~ 55.9 (.1

Average oh. b 54,43 0.2
6KSTLT9 . 65.1 53.8 3.6
EKSTLBO K 325 100 RT 65.3 53 T.1
6KST181 65.7 53,4 9,3

Average 05.4 53.5 8.3
6ASTLS2 6.k 53.7 1.9
6ASTLE3 A 325 1000 RT 63.0 52.5 3.6
SASTLEY 61.3 557 8.6

Average 062.2 54,0 Ot
OKSTL82 60.6 Sh b 3.0
GKST183 X 325 1000 RT 60.8 53.7 9.3
OKSTLBL 60.8 54,1 7.9

Average 60.7 54,1 3.6
GASTLI1 56.5 5.0 12.9
OASTIO2 A 325 100 325 56.2 5301 15.7
OASTILO3 56.h 52,6 15.0

Average 56414 53.2 14.5
OKSTLI1 55.T 50.7 17.1
OKSTLI2 K 325 100 325 55.6 50.h 15.0
GKSTLI3 55.7 9.6 17.9

Average 55T 50.2 10.7
GASTL100 49,3 (1) 10.0
GASTLIOL A 325 1000 325 53.8 50.°¢ 4,0
HASTL1O2 5.3 (1) 10.0

Average 52.0 5Ge7 3.0
6GKSTL100 ’ 50.7 k1.0 20.0
6K5TL101 K 324 1000 325 51.9 k7.9 15.°7
OXSTLLOR 54.0 50,7 14,0

Average 5242 k8.5 16.6

(1) Fxtensometer malfunction.
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fudle XXXVI - Continued:

Test Ultimate Yield
Exposure Exposure Temp. Strength Strength Elon%n-
Specimen Supplier Temp,(°F) Time(Hr.) (°F) (Ksi) (ksi) tion(%)

GASTLS5 62.7 54.9 6.4
6ASTLB6 A Loo 100 RT 62,6 54.9 6.4
GASTLBT €2.1 5he6 6.1
Average 62.5 54,8 [ R
6K5TI85 ‘ 59 .9 50.9 8.6
6XsTL86 K 400 100 RT 59.8 50.9 8.6
6KSTLST 59.6 50.3 8.6
Average 59.8 50.7 8.6
GASTLAO 54T 13,1 9.3
GASTLS9 A Lo 1000 RT Sk, L L ,0 10.0
GASTIOO 55,0 45,1 9.3
Average 5,7 Ly,1 9.5
OKSTLES 52.7 L0.7 9.3
6KSTL89 K 400 1000  RT 52.7 40.7 9.3

6KSTLYO 52,8 40,7 10.0
e Average 52,7 40,7 9.5
H GASTION 16,2 13,5 12.1
4 GASTLIS A Loo 100 400 15,6 W27 12.1
GASTL6 hs,2 43,2 19.3
Average . 45,7 43.1 14,5
6KSTIOL .. 43,0 40.9 16.5
6K5TI9S K 4o - 100 koo 16.8 40.5 13.6
t 6KSTLI6 43.5 39.9 19.3
i Average RN h0.L 16. 0
M GASTLIT 40.2 36.5 19.0
i 6GASTIO8 A Loo 1000 400 39.0 35,2 19.0
6ASTLIQ ’ 38.9 35.3 2k.0
! Average 39.4 35.6 20.6
I - 6KSTLOT ) 37.6 34.3 18.8
v 6KSTLI8 K 400 10007, 40O 37.9 34.3 17.8
X 6KSTLIO 38.1 3%.8 19.0
. Average _37.9 34,5 15.5

i (1) Extensometer malfunction.
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TABLE XXXHII !

THERMAL STABILITY OF 2618 ALUMINUM ALLOY “
«t  EXPOSED AT 250°F FOR 10, 100 AND 1090 HOURS AND f
TESTED AT ROOM TEMPERATURE, SURFACE AND MID-THICKNESS
MATEKIAL FROM 4" x 8" BILLET, LONGITUDINAL AND
LONG TRANSVERSE DIRECTT 3

Billets (b) and (a) (1) _
Exposure Ultimate Yield 3
Billet Tire Strength Strength  Elongation 3
Specimen Supplier _ Location _ {Hrs) (%sI) (KS1) (%) . .
BASTLU9 - Surface 61.9 Lg.k4 1.7 -
. 8ASTL50 A L 10 62.0 k9.9 1l.1
8ASTLS1 61.8 L9.7 1.1 - 1N
Average 61.9 49.7 11.3 ]
8KSTL157 Surface €3.2 51.2 10.5
8KSTL158 K L 10 62.6 50.8 10.1
8KSTL159 63.5 51.5 11.0
Aver. o> 63.1 51.2 10.5
BAMTLTS Mid- 62.7 52.2 9.9
8AMTLT6 A Thick 10 61.5 50.4 9.9
SAMTLTT L 60.9 50.1 9.9
Average 61.7 50.8 9.9
BKMIL130 Mid- 63.0 50.7 9.9
8KMIL131 K Thick 10 63.6 51.8 9.9
] 8KMIT132 L 62.7 51.0 9.4
x Average 63.1 51.2 9.7
BASTT130 Surface 59.9 8.6 6.5
8ASTT131 A LT 10 59.9 49.9 h.8 :
BASTT132 60.2 48.8 6.1 {
Average 60.0 49,1 5.9 \
GKS'TT230 Surface 62.2 19,2 8.6
8KSTT239 K LT 10 62.3 50 .4 8.6 !
l 8KSTT2L0 62.0 k9.5 9.3 |
Aversge 65.7 9.7 g8 ’ |
BASTL5S Surface 60.4 46,0 11.4 i |
8ASTL59 A L 100 61.1 kg.c 9.5 ;
-, SASTLGO 61.6 49.0 9.5 i
# o Average 61.0 18.0 10.1
' 8KSTL166 Surface 62.5 50.4 9.3 '
{ 8KSTL16T K L 100 61.4 k9.2 10.0 !
8KSTL168 61.3 48.9 9.3 ’
o Average 61.7 Lkg.5 G.5 .
Ef : 8AMTLO3 Mid- 60.6 50.6 8.7 }
8AMTLOh A Thick 100 61.k4 50.4 9.7 i
8AMTLOS L £0.0 50.0 8.7 b
; Aversge 60.7 50.3 9.0 3 §
H
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TRvle XXXVII - Continued

Exposure Ultimate Yield
Billet Time Btren@th Strength Elongation
Specimen Suwpplier location ~ (Hr) ~ (KBL)  _ (XBI) (%)
SXMTL1L9 X Thick 100 63.0 50.7 10.6
0 L 62.1 50,0 10.6
Average - 63.1 51.0 10.6 .
8TT112 Surface 60.0 18,2 6.4
8ASTT113 A LT 100 59.8 k7.6 6.4
8ASTT114 60.0 47.5 7,2
gx_%%xg 59.9 47.8 6.7
0 Surface 62.3 49,9 7.9
: 8KSTT221 X LT 100 62.9 50.6 9.3
3 8KSTT222 62.6 50.6 8.6
Average 62.6 50.4 8.6
SASTIAT Surface 63.3 5i.8 9.3
3nsTL68 A L 1000 63.3 51.9 9.3
BASTL6S 62.9 51.2 10.0
Average . 63.2 51.6 9.5
BKSTL1TS Surface 63.3 52.4 9.3
8XSTL1T6 L 1000 6.7 53.9 9.3
! 8KSTL.177 6k.1 53,1 9.3
i Average 54,0 53,1 9.3
31 Mid- 62.3 50.1 11.4
8KMT1L319 K (1) Thick 1000 62.2 kg.1 12.1
, 8KMIT320 L 31.T L48.9 12.1
b Average 62.1 49.7 11.8
| BKMTL321 Mid- 61.5 19.2 11.%
: BKMTL.322 K (1) Thick 1000 61.3 48, 10.°7
8KMTL323 L 61.4 k9.2 10.*’
> Average D11 9.1 10.¢
| BASTT121 Surface %1.4 13.2 5.7
o 8ASTTI22 A T 1000 61.1 8.7 6.4
P 8ASTT123 62.0 51.2 7.1
o Average _ 61.5 R 6.1
Lo BKSTT229 Surface 63.8 56.9 8.6
l i 8KSTT230 X LT 1000 63.6 53.0 6.4
. 8KSTT231 63.6 _ 52.9 8.6 .
Lo Aversge 03,7 54,3 7.9
, ‘ (1) Specimens removed from Billet (d); all other specimens
from Billet (b).
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Teble LIXVIZY

THESMAL STABILITY OF 2618 ALUMINUM ALICY
EYPOSED AT 325°F FOR 10, 100 AND 1000 HOURE AMND
TESTED AT ROOM TEMFERATURE, SURFACE AND HMiD-THICKNESS
MATZRIAL FROM 4" X 8" BILLET, LONGITUDINAL AND
LOXG TRANSVERSE DIRECTIONS

B.1lets ™) and (a) (1)

Exposure Ultimate Yield

Billet Time Strength  Strength Elongation

Specimen _ Supplier _ILocation {Hrs) (s (xs1) (%)

8ASTLS2 A Surface 61.6 k9.8 9.9

BASTLS3 L 10 61.2 k9.3 9.L

8ASTLSk 61.6 - R 8.k

E Average 01.5 49,5 9.2
BKSTL160 Surface 23.4 50.9 9.3

BKSTL161 K L 19 63.0 50.9 10.0

i 8KSTL162 2.6 50.T 9.3
Average 63.0 _50.8 9.5

BAMTL T8 Mid- 60.3 50.0 11.0

8AMTLT9 A Thick 10 63.5 53.4 8.9

8AMTLB0 1 61.5 50.5 9.7

Average 61.8 51.3 @9

BKMTL133 Mid- 03.4 52.0 5.0

BKMTL134 K Thick 10 63.6 52.0 ok

SKMTI.13% L 62.9 51.% 8.7

Average 63. 51 .1 - 9.0

BASTT106 Surface 60. Lo.L 6.4

84STT107 A T 10 59.5 k9.2 5.0
8AsTT108 59.7 48.8 5.7

Average 6000 h9a1 Soj

~ mﬁ Surface 62.7 50.2 8.6

| » 8XSTT215 X LT 10 63.1 5b. 9.3
. &(Sﬂ?l6 6202 50@ 0 8 0,6
Average 62.7 _ _51.4 8.8

8BASTI6L Surface 62.1 51.5 8.3

: 8ASTL62 A L 100 62.6 51.3 8.3

. Co 8ASTL63 62.9 S1.T 8.3
. - Average 62.5 51.5 8.3
BKSTL169 SuryYace ) 63.5 53.4 7.9

8KSTL1T0 K L 100 63.8 53.1 T.9

. 8KSTLITL 62.9 52,9 1.9

gg Avert ze 63.4 _53.1 T1-9
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™ble XIXXVIII - Coatinued

Eposure  Ultimate  Yield

Billet Time Strength Strength Elongation
Specimen Supplier location _ (Hrs) (xs1 (xsx (%)
8AMILO6 Ma- 62.1 52.6 9.2
8AMTIOT A Thick 100 62.0 51.9 9.2
SAMTIO8 i 61.8 52.0 9.3
ﬁ‘e , 62.0 52 .2 9.2
[L15y ~ Md- 63.4 52.5 9.9
8KMIL1S52 K Thick 100 63.8 52.8 9.2
BXMT1153 L 63.5 ~ 52.5 9.3
Average _ 63.6 52.6 9.5
STT115 Surface 61.9 51.9 T3
8ASTTII6 . A LT 100 61.2 52.0 k.7
8ASTT117 60.8 50.3 6.8
%ﬁe . $1.3 1.4 6.3
23 Surface 63.9 53.2 9.3
8xsTT22k K r 100 63.3 52.6 6.4
8KSTT225 63.4 5249 7.1
Average _ 63.5 2.9 7.6
ﬁSTL'{O Surface 59.2 51.9 9.3
8ASTLT1 A L 1000 59.6 52.2 9.3
8AsTL72 5942 51.9 8.6
—Average _ 59.3 -0 9.1
BESTLL Surface 00.4 js%.l 9.3
8XSTIAT9 K L 1000 61.2 54.1 9.3
8Ks11.180 61.5 5k.5 8.6
ﬂ_.%g&e 61.0 54,0 9.1
32 Mid- 5T7.3 48.2 10.0
8KXMTL 325 K (1) ‘Thick 1000 57.2 48.5 10.0
8KMTL.326 L 56.0 47.2 9.3
Average ) 56.8 47.9 9.7
BKMTL32T Mid- 56.5 §6.2 10.0
8K0T1,328 K (1) fThick 1000 57.8 47.0 10.0
8XMTL.329 L 57.5 49,2 9.3
Avera 5T.3 47.5 9.7
8381'1'12& Surface 59.4 52.0 6.4
8ASTT125 A LT 1000 59.5 52.9 T.1
8ASTT126 59,6 - 52.8 5.7
Average ) 59.5 - 52,8 6.4
8KSTT232 Surface 60.8 53.6 - 8.6
8KSTT233 K LT 1000 60.7T 53.5 9.3
8KSTT234 61.3 sk, 9.3
Average 60.9 53. 9.1

(1) Specimens removed from Billet (4); all other specimens
from Billet (b).
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Table XXXIX

THERMAL STABILITY OF 2618 ALUMINUM ALLOY EXPOSED AT kOO°F
FOR 10,100 ARD 1,000 HOURS AND TRSTED AT ROOM TREERATURE,
SUKPACE AND MID-THICKNESS MATERIAL FROK 4" x 8" BILLET,
TONITUDINAL AXD 1ONG TRARSVERSE, DIRECTIONS
Billets (b) end {a) (1)

Ultimate Yieid
Billet Exposure Strength Strength Elongation

Specimen Supplier lLocaiion Time (Hr)  (Ksi) (xsi) (%)

BASTLSS Surface 60.1 52.6 8.4
BASTLS6 A L 10 60.1 52.8 9.7
&Sgé? 60 06 ) 01 9 oh
AV e 00.2 52, 9 2
; W”’% Surface 62.2 51.9 8.6
: XSTL164 K L 10 62.6 51.6 9.3
§ 8KST1165 %-6 502 9.3
i Avm ». - 9.
m" Mid- 58,2 50.8 9.1}
8aMTI82 A Thick 10 57.T 50.0 G.2
8AMILS3 L g.o 50.0 10.%
Average 0 5;003 9.7
B3 Mid- 0.9 53.2 9.4
8KMTL13T K Thick 10 69.9 53.5 8.9
SKxMrT.138 L 61,9 54,7 9.2
Average g?_ll.(.2 53.8 % og_
! BASTT100 Surface 59.1 52.4 59
i 8ASTT110 A T 10 5.0 52.7 k.5
; 8ASTTILL 59.1 53_3 L5
! Avera 9. 52, 5.0
BKXSTT217 Surface 61. 54.9 9.3
i 8KSTT218 K T 10 61.2 52.7 8.6
‘ 8KSIT219 62.1 535 8.6
Av e 61.7 53,7 - 8.8
, ﬁﬁl%& Surface 56.2 «9 10.7 -
- BASTLES A L 100 55.1 k5.5 9.9
o BASTL66 55.3 k5.0 9.9
ﬁg& . 55.5 _46.1 10.2
T2 Surface 60.5 52.9 8.6 B
8KSTL1T3 K L 100 61.0 53.1 G.3
% % W“‘ 600 5209 4 8.5
Avera, m‘ 53 0 - 8.8
BAMTIOO Kid- 5357 U503 9.0
8AMTL.100 A Thick 100 56.0 7.0 10.4
8AMTT.101 L 2 oz - 10.4
Average 5540 45.8 9.9
g 25 |
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10.4
10.0
10.0

10.1

.2

8.3

(5°)

8.1

B.

8.6

8.6

- __Avsg . . ) 8.6
mﬁ_ 3 Surface 51,7 k1.0 10.0
SABTLTM A 8 1000 51.6 k0.8 10.0
BASTLTS 51.8 k0.6 10.0
Eﬁg S51.T ko, 1C.0
3 Siurfacs 81.2 39.7 9.3
8xar7.182 | 4 L 3000 52.0 ko.5 10.7
8xo11.383 2.0 0.6 _10.0
Avey 52.T %0.3 16.C
ﬁ' (1)  Wa- 5.6 4.5 n.k
Sorr3i 4 Thick 1000° 48.2 3k.5 .k
8,332 L bg.2 34,2 11.4
ﬁm 48.7 34.2 .4
S0y, 334 X Thick 1000 k9.2 3.7 12.8
goerLi3s L 2.5 3h.1 12.1
A 58,6 3%.2 12.3
ﬁ . farface 51.6 k0.8 7.9
A LT 1000 51.1 ko.5 7.9

ASTTIZO 50.9 40.2 8.6
*ﬁ"_fﬁﬁ” - ‘klvg 740;5 8.1
35 Burface 50. 39.7T 10.0
SESTT236 K w 1000 51.7 k0,2 10.C
xRy, 51.3 49.0 10.0
Am@ Sl._tz &Ooe 10.0

(1} Bpecimens removed from 4" x 8" wviliet {(&).
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THERMAL STABILITY OF 2618 ALUMINUM ALLOY EXPOSED AT 250°F
FOR 10 100 AND 1000 HOURS AND TESTED AT 250°F, SURFACE E
AND MID-THICKNESS MATERIAL FROM 4" x 8" BILLET oy
LONGITUDINAL AND LOM: TRANSVERSE DIRECTIONS i
Billets (b) and (a) (1)

B

[Py,

Titimate Yield

e i v

Billet TExposure Strength Strength Elongation
Specimen Supplier Location Time (Hr) _ (KSI) (Ks1) @ ___
8ASTLT6 Surface 57.8 7.6 12.9
S8ASTLTT A L 10 57.9 yr.7 12.9
8ASTLT8 57.6 47.3 13.1
Average 57.8 47.5 13.1 ;
SKSTL184 Surface 56.6 49.8 3.6
EKSTL185 K L 10 59.1 49.9 13.6
8KSTL186 58.4 50.3 10.7
Average 58.7 50 .0 11.0
SAMTLSL Mid- 56.4 “116.5 10.7 !
SAMTLSS A Thick 10 56.0 k7.3 10.7 i
8AMTL36 L 56.3 46.6 10.7 ?
Average | 56.2 46.8 10.7
GKMIT.139 Mid- 59.4 19.0 11.4
SKMTL1L0 K Thick 10 58.7 48.8 12.9 - - e
SKMTL1L1 L 53.1 46.9 13.6 . :
Average 58.7 53,2 2.6 2 ‘
CASTT103 Surface 87.5 46.9 107 = s i
BASTT10hL A LT 10 56.5 46.4 o e o F
BASTT105 56.8 46,8 9.3 - I
Average 56.9 L6.7 9.0 — - - - SR
OKSTT211 Surface 55.8 50.0 1.4 ..o F
8KSTT212 K LT 10 58.9 50.3 7.3 - . m e T
BKSTT213 58.6 49,9 G.3 el TEs
Average 53.% 50.1 -.9,5 " -~ = .
BASTLYS Surface 58.2 48.1 13.6 - -
8ASTLE6 A L 100 57.4 16.0 -9 TE 7
BASTLET 57.3 45,4 4l k o=
Average 57.6 hé.5 N = B
SBKSTL193 Surface 58.3 R .7 - E i
BKSTL19M X L 100 59.0 k6.2 9.3 R
8KSTL19S 58.8 49.2 13.6 = :
ot Average 58.7 47.9 11.2 - =
CAMTLIO02 Mid- 56.4 48,2 12.] )
SAMTLI03 A Thick 100 56.7 L18.1 12.1 o
SAMTLLON L 56.6 Y. 11.% =
Average 56.6 58.0 1.8 -
- R ‘;i;
2l o ;ﬂg
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abie XL ~ Continued

Citimte  Yieid
Billst  Exposure Stre h  Strength Elc?ﬁ fon

> - A s i i i e o ot T e i T . T TR P > T
. . I “ ;3 . N N s T, ", |

T H H v b Ay ’

3t , N N 4," “‘,::'u

L
RO —— mwmmmmwmmwmmmwmm%%% &5 , L

' v

‘ I

Specimen Iooation , {X81}
mﬂ Md- A 48.% 13.6
Th;ck .- 3,00 53 2; ?9.3 12.2
msr L . ¥7.3 13,
A"‘ - i %g 58?3 }. 91‘
Esmsg Surface S UST.E 45,2 3.6
8ASTTILG A b#iy 100 - 572 6.9 T
8agrmily o 575 464 10.0
Ave - - T "S?QK 46 5 8.6
mmﬁv . T fface T 8T 8.7 7.1
8Xapr2L8 X 17 100 38 b7.8 12.1
SKSTreke - - 88,6 48.3 7.1
szﬂ ?@ ) 3 :ﬁgs i‘gts - 8. 8
k. 8 Burface ) &‘301 51 o 12 09
= BASTISS A & 1000 8.6 k5.5 12.9
3 &Sms ‘58:? 5‘\.‘101 1396
S Average 59,3 50,2 1%.1
1 g 8KSTI202 Surface £0.7 54,1 N
i BKSTL203 X L 100G $1.2 £3.6 12.1
SXSTI20k 61.1 2.7 g._g
: Average - BL.C 53.5 .
SKMTL.300 Mia-~ 5&.5 47.1 T 9.3
} t BXMTL301 £ (1) ‘Mhick 1000 S5T.h - 46:L 11.k
3 ) Soeriiee L . S7.§ %69. 11.4
g ' Av O §7.9 - ~ 46.6 10,
L BT 303 Wid- 573 F.5 10.7
ST 8KMTL.30h K {1) Thiek 1000 60.9 51.4 16.%
[ BKMIT.305 L 61.0 . iG.2 1k,
b Average 9.7 Bk 1 ,%
; 855‘1‘1’135 Surface 55.5  BT.T 6.4
i &STI‘II}Q A LT 1900 %43 i ’r = i 6.2%
8ASTT150 © 57,9 g 6.4
% ﬁ?(‘l‘a Sg:d 168‘9 6:&
: ﬁzmsg Surface 62 3 53.C &3
{ 8KSTT25T K T 3.000 575 - 53.5 2.9
i gxsrress ) 61.3 _ 32T 9.3
é ‘ Avernge £0.% - 52.h 6.0
J _
H
: (1) Specimens removed from Billet {d); all other a'\:cimens
; from Biilet (b).
i
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Table XLY

THERMAL STABILITY OF 2618 ALUMINUM ALLOY EXPOSED AT 32,°F
FOR 10, 100 AND 1000 HOURS AND TESTED AT 325°F, SURFACE
AND MID-THICKNESS MATERIAL FROM 4" x 8" BILLET,
LONGITUDINAL AND LONG TRANSVERSE.DIRECTIONS
Billets (b} ana (d) (1)

Wit

Ultimete Yield

- Billet [Exposure Strength Strength Elongation
E: Specimen Supplier ILocstion Time (Hr)  (K5I) {xs1) %)
» 8ASTLTO Surface 53.0 ki, 7 7.1
Az B8ASTLEO A L 10 53.4 4.8 16.h
E - BASTLEL 53.6 4,9 15.7
E{ Average 53.3 L, 8 16.4
E: OKSTLLEY Surface 55.2 Lg.2 1.3
£ - &sTLI88 K L 10 sh.7 9.1 15.7
E . BKSTLLEY 55.1 18.3 15.7
=, Average 55.0 45.5 15.2
1 BAMTLT Mig- 53.2 “h5.2 17.8
BAMTLES A Thick 10 5k .6 hs. bk 15.7
E : AL L £3.2 L6.2 15.h
E Average 53.7 5.6 16.6
e SRATLINZ Mid- 53.9 5L 19.3
: SKMIL1E 3 K Thick 10 5h.3 h6.1 i7.1
e : SKesmihl L sk, 44.9 17.9
- f Avorage 5h.1 45,5 18.1
 § BASTT133 Surface £2.4 5l .3 1.k
;& GASTT13h A LT 10 53.5 ks, o 3.6
3 8ASTT135 3.3 L4 .8 12.1
E Average 53.6 L1, 12.4
BKSTT2:1 Surface 54,7 48,5 16.4
3 KSTTok2 K LT 0 51 .8 8.7 15.7
: GKSTIoh3 5.2 4.0 11.k
Average 54 .6 47,9 14.5
BASTLS Surface ] 5,0 43.7 138.6
; 8ASTLG A L 100 53.5 L5.7 16.%
| BASTLYO 53.8 45.2 15.0 i
¢ : Average i ~ 53.8 hli.9 _ 16.7 - -
3 SKATL19G Surface 55,2 L7.9 4.3
= 8KSTLIOT X L 100 54.8 k8.1 . - 16.
LYo, SKSTL19O ) sh,7  L8.4 19.3
E — Average —= 5h.g 48.1 10.7
E” GAMTLLOS Mid-~ - . 531 16.3 15.7
£ BAMTE106 A Thick 100 537 kt.3 15.7
CAMIT.107 : L : 53.5 W74 15.7
£ : Average 3.5  &%.D 15.7
123
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Ultimate Yield
Billet BExposure Strength Strength Eloengation
Specimen Supplier Location Time (hr) (XSI (ksI (%)
8XMT1,160 Mid- 53.9 45,8 17.9
011,161 X Thick 100 55.1 46.8 16.4
ROMTLA62 L 292 45.5 _16.4
Aversge — S4.T 46,0 16.9
SIT1 Swrface . 53 N RIS 12.1
8ASTTIL3 A LT 100 53.8 bs.7 10.7
8ASTT14L4 5k.0 4.6 8.6
Average 53.9 44,9 10.5
¥KSTT250 Surface S4.2 18.1 2.6
8KXSTT251 by 100 54.5 L8.7 8.6
8K8TT252 2;.0 hE.B 9.3
Average . 8.2 10.2
ﬁS’I'IB’I Surface 52.0 4T.5 12,9
8ASTI98 A L 1000 50.8 .2 15.0
BASTIRQ 50.9 L6.b 15.7
Average j%.l& 47.0 14.5
BK8TL205 Surface 56.3 51.9 12.9
8KST1.206 X L 1000 s54.7 k9.9 10.0
8KSTI20T 55,0 50.9 10.0
Average 5543 50.9 11.0
3 Mid' 1‘892 1}305 16.73»7
8KMTL307 K (1) Thick 1000 49.3 4.5 15.7
MSOB L ’ 1’80" M-B 1601}
Bﬁ%rgge 48,7 44,1 16.1
309 Mid- 7.9 13,2 16.5
8KMTL,310 K (1) Thick 1000 48.9 43.9 16.%
8KMTL311 5L 49.0 Lh.7 16.2
Average 13,6 43,9 16.3
8ASTT151 Surface 50.3 46.8 11.4
8ASTT152 A PN 1000 51.1 46,2 9.3
8ASTT153 51.6 47.9 9.3
Average 51.0 46.9 10.0
BKSTT259 Surface 54.8 50.7 12.9
8KSTT260 K T 1000 55.9 51.8 10.7
8KSTT261 55.5 51.3 8.6
Average 55.4 51.3 10.8

(1) Specimens temoved from Biliet (d), all other specimens
from Billet (b).
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Table XLII

THERMAL STABILITY OF 2618 ALUMINUM ALLOY
EXPOSED AT LOO®F FOR 10, 100 AND 1000 HOURS
AND TESTED AT 400°F, SURFACE AND MID-THICKNESS MATERIAL
FROM 4" x 8" BIULET LONGITUDINAL AND LONG TRANSVERSE DINECTIONS

e

Billets (b} and (2) (2)

Exposure  Ultimate  Yieid
Billet Time Strength Strength Elongation
Specimen _Supplier Location  (Hrs) (¥s1) (xs1) %
8ASTL82 Surface 10 45.0 40.8 1%.9
8ASTLS3 A L 45.0 40,0 20.0
BASTLAL 45,9 4.2 17.1
Average . 45,3 40,7 18.3
B¥.STL190 Surface 45,5 43,3 13.6
8KSTL19L X L 10 W9 43.0 16.4
SKSTL1g2 45.0 43,0 21.4
Average 45,1 43,1 17.1
BAMTLOO Mid- L3.% 38.8 18.6
GAMILIL A Thick 10 . by 38.4 13.6
SAMTL92 L %1:35 33.& 15.0
Average .1 - 38.5 15.7
BKMTLLES Mid- 15,1 40.% 181
BXMTLLL6 K Thick 10 46.2 4o.9 ik.3
SKMILLLT L 46,6 42,0 12.1
Average o 46.0 41.1 12.8
BASTT136 Surface 5.5 L0k 12.9
8ASTT137 A LT 10 VIO ¢ 39.6 18.6
8ASTT138 45.1 4o.9 1%.3
Average 44,8 40 .% 15.3
BKSTT24L Surface RENG 1.8 17.9
8KSTT2hs5 X LT 10 k4.2 ko2 18.6
EKSTT2L6 4,1 Lko.6 16.4
Average L5 .0 42,2 17.6
GASTLO1 Surface 46.5 3.2 -10.0
8ASTLO2 A L 100 41.0 36.5 15.7
8ASTLO3 h1.4 36.9 17.9
Average 43.0 38.2 4.5
UKSTL199 Surface 46.3 42.9 16.4
8KSTL200 K L 100 ° kh.s k.0 20.0
8KSTL201 47.0 hk .6 1.3
Average 45,9 43.8 16.9
SAMTL108 id- .6 36.7 16.4
BAMTL109 A Thick 100 .y 36.9 15.0
SAMIL110 L 42.1 37.3 15.0
Average 1.7 37.0 15.5
125
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Teble XLII - Continued

Bxpoivve  Ultimate Yield
Bilist Tine Str h Strength El tion
Specimen Supplier Locstion __ (Hrs) {xa1 {xs1 o?ﬁ
80M1163 Mma- 41.8 37.0 4.3 .
ST 64 X Thick 100 k.5 36.6 15.0
0165 L 1.6 36.9 15.7
Avﬁ%‘e . L1.5 36.7 12.3
5 Surface 41,0 35.8 14.3
BASTTRIUE A LT 100 2.5 38.2 11.4 *
BGASTTILT 41.2 37.7 15.0
Average 41,6 31.2 13.6
53 Surface 45,5 43,0 12.2
8xaT2s5h X 1T 100 45.8 43.1 13.6
. BXSTT255 kb9 42,2 11.4
: Avers . Ls.h 4.8 12.4
L L 8ASTL100 Surface 39.5 35.2 17.9
] 8ASTL101 A L 1000 38.7 34.9 15.7
BASTIIO02 37.6 34,8 16.4
Average 38.6 35.0 16.7
E@E% Surface 43,2 38.% 12.9
8KST1209 X L 1000 43.4 37.2 17.9
3 8KSTL210 N Ly ,2 38,2 15.7
3 Avere 43,6 27.9 i5.5
; WomL312 Mid- 34,7 30.2 25.0
8xMIL313 K (2) Taick 1000 34.5 29.6 2k ,3
SR SKMTL314 L 34.8 29.5 27.1
! Average : 34.7 29.8 25.5
N 315 Mid- (3) (3) (3)
~ 8316 K (2) Thick 1000 34.2 29.2 22.9
8KMTL3LT L 35.4 30.5 22.1
Average 34.8 29.8 22.5
Eisméﬁ Surface 39.4 35.2 20.0
‘ 8ASTT155 A 1T 1000 35.9 36.5 22.1
1 8ASTT156 43.0 (1) 18.6
! Average 40.8 35.8 20.2 .
%Fz%_ Surface 3.5 38.2 15.0
] 8KSTT263 K LT 19000 k2.9 38.0 18.6
| SKSTT264 k3.1 38.1 18.6
1 Average 43.2 38.1 17.4 .
¥
- él) Extensometer Malfunction.
i 2) Specimens removed from Billet (d); all other specimens
R from Billet (b).
“ {3) Demaged Specimen.
13
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Table XLITI s
THERWAL STABILITY OF 2618 ALUMINUM ALLOY EXPOSED .-
I AT 325°F AND hoo‘rmxoommoomm.\czmmm : .
: FROK 8" x 11" BILINT, IDIGI‘IUDIIAL DIRECTION -
: Billet (s) | AR
Ultinate Yield b
Ixposure kposnre Test Strength Strength Elongation 1
Specimen Supplier Temp{?) Time (Hr) Temp(°F} (KXsi)  (Xsi1) (%)
o 1IASTLL 62.0  53.5 9.4
LIASTIZ A 325 100 RT 22.1 53.8 8.8
i 11ABTL3 1.7 3. 10.1
_Aversze . 61.9 36 9.4
11KSTI25 61.1 53.3 6.2 3
1IKSTI26 X 325 100 RT 63.5 55.3 8.8 . e ]
! wz 63.€ 55.1 9.2 .
| Average 62.7 54,9 8.1 oE
( 1IASTLT 53.F k3.1 10.7 é
11ASTI8 A 325 1000 RT 53.5 43.3 10.7 ,-
i LASTLY 51,0 40.8 11.% 1
: Average 52.6 PRy 10.9
i 11KSTL31 55.1 55,2 10.7 ,
§ 11X8T132 K 325 1000 RT 55.2 4,7 10.0 E . ]
S 11KSTL33 2'3‘.0 4.7 10.0 ¥
: m 5302 ¢2 ]209 2 B
11ASTLS A 325 100 325 53.0 7.9 12.0 R
{ 11ASTLE 52.9 ¥7.5 11.8 '
Av & .0 709 12.2
nxsnzg 5%.5 %9.2 12.1
11KSTI29 K 325 100 325 53.8 47.6 1.4 '
S L1KSTL30 ;‘:é E“%@ 1.&-‘6‘ |
Average 3 o7 11.
. 11ASTII0 ~ 43,7 36.6 16.5
1IASTLI1 A 325 1000 325 .7 38.5 16.k
, 11ASTLIZ 3.3 3%.9 15,0
" Avers . .2 3 0 1509
F" -~ TIKBTL3L ‘ 15.7  38.3 L3
JIXSTL35 K 325 1000 325 45.9 39.1 14%.3
] 1IKSTL36 4s5.8 %%.2 k.3
F: . _Average 5.8 .9 1k.3
Ay |
3
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Ixposure Rxposure Test Uitimts Tield
; ] Strength Strength Elongation ‘
3 Specimen 1ier {°F ) (Kst) m f
¢ 11ASTIA3 51.5 Wm.3 1.2 . Y
5 nAsTAk A 500 100 T 3.2 §2.6  10.4 |
2 sk.M 3.7 10.M I
r ‘ - -_23. 32.5 l;'o.] B ‘ E
> 731 : 53.9 134 9.0 .
1 nNxmMEI8  x A00 100 RT 55.9 k3.5 9.3 * S
12K5T132 .8 k6.6 8.8
~AYerage 55.5 3.5 2.0
11AST119 9.2 377 30.7 .
1IASTI20 A k0O 1000 RT 50.5 35.2 0.7 v 9
Aaenar 502 37.8  10.T g
ﬁ 50.0 %.g 10.7 N
3 52. . 10.7 .
: 1KAE KX k0O 1000 RT 2.8 k.5 10.0 : |
i LIKBTLES 51.0 38,k 10.0 ‘
“1 g TIPS 2 36k 16.h
} 1MOTIAT A koo 100 koo 39.6 3k.5 15.0
i %g 34,8 17.¢
] » A M » f 3 02 16.“
| ' ﬁ £2.5 37.3 15.7
: 1IK8TTA1 X k0 100 400 .3 3€.1 12.9
: 11X87L2 b9 366 157
; . A , 41.9 26,7 1%,
( 1IASTI22 3T.1 31.0 19.3
} 1IASTI23 A 400 1000 koo 37k 32,2  20.0
i 11ASTI2h #.2 3;.£ 21.%
A'%% 3706 310 20.2 E
3900 3205 1903 3 i
LEKITTAT K 400 1000 koo 39.0 32.6 19.3 :
11KBTI48 38.8 33,1 19.3
o Average 35.9 32.7 19.5 .
P
|
| F
o
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Teble XLIV 3

, COMPRESSION PROPERTIES OF 2618 ALUNINUM ALIOY
AT ROOM TIMPERATURE FROM SUFFACE MATERIAL OF
3" X 6-1/2" BILLET, LONGITUDINAL, TONG TRANSVERSE
AXD SHORT TRANSVERSE DIRECTIONS

Billet (a) !
Y4014 p
Billet , Bt h Modulus X 10
. Specimen er _ Location 4 [¢::29]
GASPLTO Surface 59.7 11.0
aSPL'n A L 60.0 10.2
“ SPLT2 .0 30,
¥ Average g.g 0.5
EK_SP_L%L Surface 55.8 10.3
| 6KSPLT1 X L £6.2 9.9
| GKSPLT2 %_; 10.6
Average —_— 0.8 10.3
GASPTT3 Burface 57.3 10.5 t
GASPTTE A T ST.k 11.0 %
BASPTTS 57.9 9.7 g
Average _ 57.5 10.4 . ,
mﬁs Surface 55.0 10.2
6KSPTTh X 1T 5k.6 10.3 t
6KSPTTS 545 0.5 f
Av: e 54,7 20.0 {
ﬁsps% - Surface 53.2 12.0 !
GASPSTT A ST 52,1 10.7 :
GASPST8 52.8 10.8 §
Average 52,7 __30.8 t
| @%L Surface 56.2 10.5 o4
6KSPSTT X ST 56.0 10.5 i
6KSPST8 59,2 10.1 i
Average 57.1 10.%
128
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TALE XLY

GOMPRESSION PROPERTIES OF 2618 ALUMINUM ALLOY AT
ROOM TEMPERATURE, 250°F, 325°F AND LOO'F FROM
SURFACE, QUARTER-THICKNESS AND MID-THICKNESS
OF 4" x 8" BILLET, LONGITUDINAL, AND LOKG TRANSVERSE DIRECTIONS

é Billet (b)
' " Test Yield
% Billet Strength Modulus
i Specimen  Supplier Location  (°F (Ks1 PSI x 106
§ 8ASPLL Surface sh.0 ° 10.1
¢ &\iﬂ’& 23.0 10.8
vex . 5h.3 10.5
: m;_'.fﬁe "~ Surface 55.2 10.5
. 8ksPL38 K L RT 55.8 ic.8
BKSPL39 54,5 10.4
-E&CEE ‘ 29.2 10.6
- QFLL Quarter- 53.3 10.2
8AQPL2 A Thick RT 53.4 10.2
| aﬁgﬂa L 52.1 10.3
i Wﬁ&" 52.9 10.2
i Quarter- 55.7 10.7
i 8KQPLS K Thick , RT 54.5 10.7
i 8XQPL6 L 55.1 10.9
m%ef& 55,2 10.8
Mid«- 45.5 10.5
i 8AMPL2 A - Thick RT 49,9 9.9
i SAMPL3 L 52.1 _10.1
Eq%'%{&ﬁ'-‘“ 50.5 10.2
Mid- 51.5 10.4
8KMPLS5 K Thick RT 50.1 9.7
8XMPLH L 53.4 10.5
Averaze ~__51.8 10.2
! ~ BASPT13 Surface £3.2 10.4
¢ 8aSPTLL A 1T RT 51.3 10.4
8ASPT15 51.9 10.5
Aver. 51.1 10.4
P9 Surface 54.9 10.3
8KSPTS0 K LT . Rr 54.9 10.3
8KSPT51 R 11.0
Average - 54.7 10.5
Surface 52.7 10.3
BASPLS - A L 250 52.7 10.5
8ASPL6 52.2° 10.6
Average 52.5 10.5
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TABLE XLV {continued)

oW s s VO
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§

“Test  Yield
Billet e Strength . Modul.us

Specimen _ Supplier Locatiom (‘B {xe1) PST x 106
8xsrLho Surface ©-55%.5 10.7
8KSPLA1 K L 250 54.7 10.4

Ave 55,0 10.4
JASPTL Surface shLh 10.1
BASPTLT A LT 250 48.2° 9.2
84SPT18 52.2 9.8

AVcrage 5l o6 9 . 7
8ASPLT Surface Lkg.8 9.5
BASPL8 A L 325 49.8 9.6
8ASFLO 51.0 9.8

Average 50.2 N
BKSPLL3 Surface 52.3 5.5
8KSPLU K L 325 52.5 9.7
BKSPLA4S 52.6 9.7

Average 52.5 5.0
BASPT1.9 Surface 49,7 10.0
8ASPT20 A LT 325 ho.1 9.0
8ASPT21 (1) (1)

A-rerage 49.4 10.0
BASPL10 Surface 46.8 9.9 -
8ASPL11 A L 4oo 45.9 9.5
8ASPL12 48.3 10.3

Average 47.0 9.9
GKSPLAE Surface by 7 9.k
8KSPLYT K L koo 7.2 9.4
8KSPLA48 47.8 9.3

Aversge 46.6 9.4
BASPT22 Surfece Uh 7 9.6
8ASPT23 A 7 koo bk 6 9.5
8ASPT2k .7 9.5

Average 44 .6 9.2
(1) Compressometer malfunction
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Tuble XIVI

COMPRESSION PROPERTIES OF 2618 ALUMINUM ALIOY AT
., ROOM TIMPERATURE FROK SUNPACE OF 8" X 11" RILIXT,
mmmm.mmmmmrmmnmms

N

Yield
Billet Test 8t h

mm“'

TR

PR (3T T QG e T T

b oo e adon i

TRTEYIYT

;
. i

1 ¥
s A
38
" .
e
3 .
s >
=
&
3
-
.
b, T
-
e
-

52'0 R 1102
54.1 10.3 -
520!;_ IQ;2> N

Syrfece
S A

%J —— ,10;& i
5 ‘9 D,u )
5’4«2‘ l.,_gs
55,3 11.3

~ Surface

48.9 < 30.5. -
2 i urface 53, = 10:3
1 11XSPT15 X LT 53.2  10.3
; 11XSPTM6 52.4 10.h
,E A 5 .0 10'
- ﬁﬁ?{g Surface Eé"'{' 55

Surface
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) | Table XIVIL
3 % COMPRESSION FPROPERTIES OF 2618 ALUMINUK ALIOY AT -
¢ | ROOM TIMPERATURE, 250°F, 325°F, AND 400°F, PROM SURFACE
| QUARTER-THICKNESS AND MTD-TRICKNESS OF 4" X 8" KAISER BILIET
F LONGTTUDINAL, LONG TRANSVERSE AND SHORT TRANSVERSE DIRECTIONB
B Billet (&) : -
: Test - Yield o
P Billet Temperature S,trenfth Modplus. .
‘ ‘Specimen Location ¥ - {xa1 X10° Pai
, 8KSPL300  Surfuce , 52,1, 10.5
: 8KSPL301 L RT T 52,6 10.3 -
8KSPL30R 52.4 10.6 )
i Average 52.4 _10.%
: 303 Surface k9.1 - 10.2
8KSPT30L r RT 50.9 -7 16,3
: 8KSPT305 k9.8 118 -
Average 499 . 30.7 .. .
BKSPS315 50,0 1.3
8KSPS316 51.0 7:6 (1)
8KSPS317  Surface 511 10.6 -
8ksps318 ST RT 51.1 10.7.
8KSPS319 50.6 10.5
8KSPS320 51.8 104>
Average . 51.1 - 10.7
= BKQPL339 Quarter ] 53.T ’ 10.4
¢ 8KQPL340  Thick RT 54,1 10.6
B8KQPL3L41 L ~ 53.3 104
£ Average 93.7 10.4
; BKMPL3L2 Mig- 53.7 10.8
t 8KMPL343  Thick RT 53.5 10.6
= 8KMPL,3Lk L 53k 0.k
2 Average S3.5 10.6
P BRSPBBE Surface : 9.5 0.2
.. o= 8KSPT307T LT 250 k9.5 10.2
. BKSPT308 : 49,6 9.7
Average 49,5 10.0
8KSFS321 5G. 4 16.0
Fﬁ . 8KSPS322 50.6 9.6
8KSPS323  Surface 0.4 9.6
) 8KsPS32k ST 250 50.8 9.8
: 8KSPS325 50.9 0.k
¥ BKSPS326 9.7 - 10:1 .
] Average 50.4 9.3 . -
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Table XIVII « Continued

AR W

Test Yield

Billet Tengarsture Strcnfth Hodylias

Sgpecimon loomtlon = ¥ (4.1 X10° Pai
8KSPT309  Surface (2) {2)
8X8PT310 1T 325 8.3 2.8
EXEPIIL 48.7 _30.1
ﬁ."ﬁ”ﬁ’ 4.5 G.9
327 43,5 2.5
Esre28 47.8 2.5
BXEPS329  Surfsce 325 47,2 9.8
BXSP3330 i L8.7 9.7
£x9P833t 47.8 G.3
gxars33e hhg,e 5.8
Average 3 9. T
IEPTI2 | Surface 5.6 9.1
8XIPT313 /4 400 kh.4 Q.7
SxEpTI1k 43,9 9.7
ﬁp 4,3 3.5
8333 43.7 9.3
8x8Ps3st Lh,3 9.1
8K8P8335 Surface k5.2 9.2
8xgP8336 ST 400 ks.h 9.4
8Xx8P833T k3.9 9.2
8X8P3338 b4 9.3
Average ¢ RN 9.2

(2) Compressometer malfunction.

{1) Compressameter error, not included in average.
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Zuble XLVIIX

ERARING PRPTRIIES, o/D=2.0, OF 2618 ALIMINGM ALIOY AT
RO TOPEUTIER, 3257 AND Uo0°F FROM
SURPACE HMATERIAL OF 3% = 6-1/2° BILIET,

TOSGITUDTNAL AND 1LOMO DIRECTION

- Billet {a)

GASBL29 A L 325 116
G6ASBL30 114,

-mh%%si ‘5{2‘:@ %Kz'%

6XSRL29 X 328 113.5
SKSBL30 114.2

Avera -
—E T T RN
6438138 A iy 325 117,
6ASET39

SAST28 X 325 12,

SXSET39 . 113.1
Fosrage Aﬁgﬁ

Fo—
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Tehie XL¥ITY - Continued

: Test Ditimate  Yield
- Billet Tempsrature Strungth Strength
. _Siecimen  Supplier lLocstion (°r) (XsT) (XSI)
GASBLL Surface 98.2 65.0
S : . 657
—grem Stice . 7.2
6XsBL32 | & b 400 99.9 72:4
. 6KSBL -6 69.7
—__g.ﬁéc R 718
~Surface . 720
amg A 1T 1400 133. 5 70.1g
GASBY . ;o.
— i . .
GKSEYH1, X T %00 . 103.3 70.2
6XSBYU2 101.8 7057
w .0 6906

(1) Extensometer melfunction.
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Table XLIX

BEARING PROPERTIRS, o/D=2.0, OF 2618 ALUMINGM ALLOY AT
ROGM TEMPERATURE, 250°F, 325°F, and 400°F FROM
SURFACE QUARTER-THICKNESS AND MID-THICKNESS OF 4® x 6% BILLEY,
LONGITUDINAL AND LOM} TRANSVIRSE DIRECTICH

Billet (b)

Tost Tltimate  Yisld

Billet  Temperature Strength Strength
imen Supplier Iocaticn (°r) (Xs1) (KSI)
8ASBI1 Surface 127.4 88.8
8ASBL2 A L RT 126.9 85.5
8AIBL3 117.1 88,
mm [ 3 *
—arro— S B — 2
8KSBL26 K L RT 124.5 21.6
8KSBL27 1200 70
Average .0 90.9
8AGBL2 A Thick BT 125.2 91.8
8AQBL3 L 123, 92.3
Avera — Tﬁ‘f oLk
“BIW'E Quarter 1%.5 95.5
8KQBLS K Thick RT 131.2 96.0
8KQBL6 L 125.6 9%.9
Avera .0 954
8AMBL2 A Thick RT 128.4 ol.6
8AMBL3 L 123.9 93.2
Avera 126.0 .0
—oRED -ir : :
8AMBLS K Thick RT 131.8 95.5
8AMBLS L 128.6 92.0
Avera 0.8 o%.2
T St 5
wﬁ A Ir R? 123.9 86.9
5 127, 92.3
Avera IZU'.';E B
W —Sarface 5%
SKSBT28 X T RT 122.8 95.0
mg . 126° %06
Avera o7 N
g - Sotacs e
8ASBLS A L 250 120.3 84.2
8ASPL4 118, 83.8
kvera ﬁ’z&%—*a?re——
—BYEETEE T ST
8KSBL29 K L 250 122.0 8.4
8KSBL30 124.2 8.8
ME_E_ 123.3:"_""&‘3‘“'_—-‘
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Tabtle XLIX - Continued

. 1 Test Tltimmte Yicd
Bille smperature Strength Strength
location (°r) (xs1) (K31}

amg A Sngaeo 117.3é 80.2
8ASBT17 250 19, 29.7
8AS9T18 ) 120. 82.0
—er =5 3:% L
m% X r 250 1222.8 2:3.2
- b =2
- -T2 J—
~Satace . R%.9

8ASHLS A L 325 11.3 8.3
SASBLY 118.0 78.8

- m& :5 7;5: rs
gﬁg; X L 325 11026.1 82.0
106. 81.4

..!m“i ﬁ% 0.0

: " Surface 3.8 2% T

?‘ugg A T 325 116.0 82.0
. 115. 80.2

11 (] w.j’

Surface X ~55.%

BKSBTLL; .4 Ir 325 111,0 78.0
SLSBILG 112.6 81.1

SASBLA 2 104,1 72.
g&gg X L 1500 102.2 69.5

- 10103 &.6

AVera Y63.6 2.5
B T
SAsorah - 106.3 69.8
—r B S B
SaTace 103.8 5.9

ey x ir 400 300.2 7.9
- ‘ 1-%0 ‘__,O 7000

M?;E O "3 ‘ﬁt

18




+ dimayarsy

3

i

f

B

:

N

{

!

b

{

¥

£

1

> -

b‘

i

§

!

¢

i

!

i

_

i
E |
c 2

l‘ .«m‘“.

-

Table L

BFARING PROPERTIES, e/D = 2.0, OF 2618 ALUMINUM ALIOY
AT ROOM TEMPERATURE FROM SURFACE OF 8" x 11" BILLET

LONGITUDIRAL ARD LONG TRANSVERSE DIRECTIONS

Billet (c)
Yield Ultimate
Billet Stre Strength

Specizen Supplier Location (xSI (xsT
11ASBL Surface 90.2 120.9
11ASBL2 A L 95.3 128.2
11ASBL3 92.8 126.6

Average 92.8 125.2
11KSBLT Surface 92.3 125.6
11KSBI8 X L 91.5 123.5
11KSBL9 96.2 127.8

Average 93.3 125.
11ASBTS Surface 92.7 126.5
11ASBTS A LT 92.7 123.9
11ASBT6 87.2 125.2

Average 90.9 125.2
11KSBT10 Surface 92.8 134.7
11XSBT11 X LT 95.3 129.5
11KSBT12 97.0 129.1

Average 95.0 131.1
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§ K354 7RCIRATIRE FRON SURPACE, (UARTER.THICHMESS, AND
% JED.TRICKNESS OF 4® x 8% XAISER BILLET,
S LONGTTUDINAY, AMD LOMG TRAMSVERSE DIRECTIONS
1 Billet (d)
3 z Billet Ultinate Yield
: i Specinen Location Strength {XSI) Strength (KST) .
F !
k i 8KSBL300 Surface 118.0 89.2
| ; 8XSBL301 L 118.5 au.g
__8X*BL302 uo.g .
X — S A :
8KSEI304 ir 125.0 8.5
ang}og 124.8 86.
Y% ] . poc,
exanaw ma:L g.a 26‘3
WIT g%j :
i t SKMEL310 Thick 122.7 80.9
SXMBL311 L 124.0 7.1
; Kverage _ 13T .

.
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3 BABSLYS
. Average
stsz,hg -
' ] ugasm, §
3 : Average -

GASSTLG -

- GABSTAY |

HASSTIS

_Averapge -

- &gsathy -
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c.  Aversge.
.- - DASSBAQ
- BASESHG:. .
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Table LIII
SNBAR PROMIATIRS OF 20618 ALUNINUM ALIOY
AT ROON TIMPRRATUR' 250°F; 325°F AND WOO'F FROM SURPACZ,
- QIARTIR-TNICKNRS/ AND NID-THICKNZSS OF 4" X 3" BIILET,
IONGITUDINAL ZONG TRAMSVERER AND SHORT TRANRVERSE DIRECTTYONS
_Billet (w)
. ~ . Ultimate
. : Billet Test Strength
Specimen Supplier Location . Temp. {°F) {Ks
WASSLL ~ Surface - h2.4
8A8SL2 A - L. RT 40.8
SASHI3 i k1.0
ﬁ‘g o 4i.4
37 Surface ] 30.9
8xs81.38 X L BT 4.3
m;g' - ) N hl.l“
Average _ - .z
BAQSL1 Quarter 450
8AQSI2 A Thick oin 43.9
8AQST3 ’ L 43.6
A ] , 43.8
ﬁgﬁ Quarter - i 43,9
- 8KQSLS K Thick AT L3.h
89816 : L 13.8
mNE w5
ST1 ¥a- 479
8AMEY2 A Thick KT 50.0
-BAMSL3 L 47.6
._Average 48.5
Mid- 4,0
SKMSLS K Thick : BT bs.b
BKMSL6 L . L6 L
Average 45,2
gAssT13 Surfface 40,7
8assTb A LT RT k2.0 .
8a85T15 k3.0
ot 55
9 Surface k2.3
8RSSTS0 X 17 RT 43.3
8KSST51 4.2 s
7 Average — _ 43.3
R SE855 Surface 0.2 :
) BASSS26 A ST RT 39.5 i
8ASSS27 38.2 1
Average 32.3

e
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! Table LIXI (Continued)
E -
N _ Uitimate -
g - : . Billet . Test Atrength )
I Specimen Supplier location _ Tsmp.(°F) ﬂui; - -, ’
% 8Ks8s61 Surface k2.9
§ 8Ks8s62 K ST RT k3.0
; 8xs8863 42.6
! Av ® ) ’ ] 42,8
bt &Eﬁ Surface 4.1
i BASSLS A L’ 250 50,8
g 8ASSLE 40.2
' Averege . _ 50.%
i BKSSLEO : Surface , 38.4
f BKSSLA1 K L 250 39.%
{ 8KssLL2 - 39.6
Average - 39.1
Fsomé i Surface 42,5
: 8ASST1T A r . 250 d2a2 :
g 8a88T18 -~ §1.5 -
! Average . i H52.1
: m& Surface : ~83.2. -
! *  8K8STS3 X T 250 \;hy.g:
Average %
BAss828 - Surface . "36.8
8ASS829 A ST 250 36.4
84SS830 39.0
o 3
Surface 39.5
! 8K88865 K ST 250 39.1
8KS3866 39,1
Average : 39.2
i BASSLT Suxface 3T.4
L, 8assLy A L 325 36.
k“ - 8ASS19 38.1
’ Average 37.
BKSSTA43 Surface 36.2
BKSSL U K L 325 36,9
. 8KSSLAS 36.3
Average _ 36.%
BASST19 Surface 39.5
8AsoT2C A T 325 38.3
8ASST21 39.0
Average ] - 38.9

- - e r—— o e e — .
AT i —a > N
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Table LITT (Continued)

- . Ultimte
. Biliet Test St“engt
| “Specimen __ Supplier  location _ Temp. C?}z_ __ {xa1
 Burfece Som )
K - - =- ¥ - 38 3901' - -

| S—
§ e £ 55 R
{ TR0 . T 3%:6
§ 38,1 .
? T 329
> 400 T
U ¢ I .
== T - _33.1 1
8KSSSTO Su.ncﬁei:*' = - - - 51& 3
‘ ' 8KSSST1 K 5T - DD 33.7
’ 8ksssT2 e 3.5
; Average 3k.2
]
] (1) Test equipment malfunction.
3
: 1k
o
i
;
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Table LIV
SHEAR PROPERTIES OF 2520 ALUMINUM ALLOY »
AT ROOM TEMPERATURE FRCM SURFACE OF 8" X 11" BILLEY,
‘ - LONGITUDINAL AND LONG TRANSVERSE DIRECTICNS

Billet (c)

. Ultimmte
Billet Streagth
Specimen Supplier Location

3

- 1lAssL1 ) Surfece
- 11As812 : A L
: ~ _1IASSL3
- _ Average
o ) 11XESLT . Surface
—_— B 1IKS818 K ., L
. 11..881.9 '

Average. - ) ‘
I ) ) 11AS8Th Surface
. - T T 11A88T% A - LT

[ TR TR YIS

»

*

o nolos o Hlojmo =
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|
SERS ESIHS EE
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~ _ SHRAR-PROPERTTES OF 2618 ALUMINUM ALIOY
AT FOOM TIMPXRATUKE FRON SURVACE, QUARTER THICKNESS
" AND MID-THICKWESS OF 4" X 8" KAISER BILLET,
TONGTTUDINAL, TOMG TRANSVERSE AND SHORT TRANSVERSE DIRECTIONS

__Billet (4)
X Billet - Ultimate
~Specimen , Locstion Strength (Ksi)
8x381,300 Surface 38.3
8&3814301 S 1 38 . 3
m3w _ ) 38'2
A 33‘
ﬁ%‘ﬁ Surface 39.
8Kx88T30k ; T 38 9
BXB8T305 39.1
Avera } K 39 .2
mé Surfac 37.5
oty e | 39.5
8k855308 - 38,
—-ﬁf-“ﬂ‘" ’ ' 38,5
309 _~ Quarter " 0.0
NSIBIO Thick - 3 8. T
.50 L 32,0
Average ) ) - . 39 2
312 Mid- 46.0
8KMSL313 Thick k0.6
. SxMsT3th L 2.8
Average ’ - 40.1
7Y}

d
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Table LVI

AXIAL LOAD FATIGUE PROPERTIES, R=0.05, OF
2618 ALUMINUM ALLOY AT ROOM TIMPERATURE FROM
MID-THICKNESS OF 3" x 6-1/2" BILLET
LONGITUDINAL AND LONG TRANSVERSE DIRECTIONS

Unnotched Specimens, Billet (a)

Supplier and Maximum
Specimen _ Billet Location Stress (KSI) Cycles to Failure -~ Remarks
ATL 60 k4,600
ATZ2 60 5,400
* AT3 60 100
AT11 Alcoa 55 18,300
ATY Mid-Thickness 50 12,70C
’ AT5 Longitudinal 50 13,700
f AT6 P 53,600
AT2 5 116,200
: AT7 40 157,300
; AT8 %0 1,492,200
AT9 %0 1,379,800
: ATIO 37 10,160,000 No Failure
) 2728 55 2,200
AT25 50 50,300
AT33 50 56,600
"AT3h Alcca 50 16,160
AT29 Mid-Thickness 45 125,500
: AT3C Long Transverse Ls 43,000
; AT32 45 93,500
i AT26 40 sk ,600
| ATZT 4o 343,500
! AT31 Lo 120,900
: AT35 37 75:&>0
; AT36 35 791,800
- AT:9 55 9,500
, AT51 55 1,600
o “RI55 50 36,000
Ew - ATS6 Kaiser 50 12,400
ATST Mid-Thickness 50 . 18,800
ATS8 Longitudinal 45 72,200
e . ATE0 L5 109,200
P AT52 Lo 433,400
- AT53 4o : 1,926,000
ATSh ko 1,716,100
AT39 38 585,80
A 147
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© fadle IVI - Continued
Bupplier end Maximum
Specimen ~ Billet Location _Stress (KSI) Cycles to Failure Remarks
AT76 55 500
ATT3 50 10,700
ATTT 50 6,600 .
ATS2 Kaiser 50 17,200
" ATTS Mid-Thickness 45 27,400
ATT9 Long Transverse 45 20,000
AT8L L5 56,800
1 ATTL 40 367,400 .
3 ATTS 40 124,400
) AT80 40 137,900
= ATS3 ’ 37 486,40 ‘
Wi ATSL 35 15,160,600 No Failurc
; '
»
3
3
;
1
A
3
{
b
i
i y
|
% .
[
us
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Table IVIX
- AXIAL LOAD FATIGUE PROPERTIES, R=0.05,
& OF 2618 ALUMINUM ALLOY AT ROOM TEMPERATURE
i FROM MID-THICKNESS OF 4" x 8" HBILLET,
LONGITUDINAL AND LONG TRANSVERSE DIRECTIONS
-Unnotched Specimens
Billet (b)
Maximum
Supplier and Stress Cycles to
Specimen Billet Location (KSI) Failure Remarks
AT2T6 60 100
AT29L 60 1,700
AT2TT 55 8,300
AT282 55 4,200
AT283 Alcoa 55 1,100
AT284 Mid-Thickness 55 3,200
AT285 Longitudinal 55 - Failed on Loading
AT275 50 11,100 :
AT296 50 10,100
AT278 L5 126,400
AT279 L5 10l ,000
AT286 ks 284,600
AT287 45 135,100 -
AT288 45 253,100 -
AT289 45 108,600
" AT2T72 7o) 152,300
AT295 Lo 9,401,300
AT280 35 5:501;&0
AT290 35 229,700
AT29% 35 10,000,000 No -Failure
AT292 35 13,349,000 No Failure
AT293 35 10,194,000 No Failure
A™2T73 30 16,379,700 No Failure
AT322 60 2,900
AT328 60 1,200
AT329 60 1,900
AT330 €0 300
AT331 60 < 1,200
AT323 55 6,500
AT3N1 Alcoa 55 100
AT343 Mid-Thickness 55 600
AT3LL Long Transverse 55 200
AT345 55 300
AT32lL 50 48,600

49
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Table IVII - Continued

Haximm
Supplier and Stress Cycles to
Billet Location (xs1) Failure Remarks
Alcoa 50 16,500
Mid-Thickness 50 18,900
Long Transverse 50 28,000
(Continued) 50 10,900
50 12,500
4s 137,800
hs 107,500
Lo 2,606,700
4o 8,067,100
40 336,500
Lo 2,252,700
ko 5,604,800
35 10,384,400 No Failure
55 27,000
55 3,500
. 55 4,200
Kaiser 50 30,600
Mid-Thickness 50 61,300
Longitudinal 50 13,200
45 €24 400
ks 697,200
4s 1,945,700
Lo 1,684,100
ko 907,100
40 548,500
! AT351 50 2,900
3 AT352 Kaiser 50 4,700
AT355 Mid-Thickness 50 5,300
AT353 Long Transverse hs 211,600
AT35h 45 56,400
AT356 45 138,000
AT3NT ko 213,600
AT348 4o 211,500
S AT350 Lo " 132,200
| AT3L6 38 47,400
3 AT357 37 530,700
-
E
i
!
!
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v TABLE LVIII

AXIAL 'LOAD FATIGUE PROPERTIES, R = 0.05,
OF 2618 ALUMINUM ALLOY AT ROOM TEMPERATURE

FROM SURFACE AND MID-THICKWESS OF 8" x 11" BILLET,

LONGITUDINAL AND LONG TRANSVERSE DIRECTIONS

Unnotched Specimens

Billet (c)
Maximumn -~
Supplier and Stress Cycles to

Specimen  Billet Location (xs1) Failure Remarks
AT382 50 €2,900
AT385 50 7,600
AT391 50 k2,200
AT384 Alcoa 4s 113,000
AT387 Surface 4s 13,000
AT388 Longitudinal 45 19,000
AT383 4o 191,700
AT386 ko 19%,%00
AT389 4o 374,800
AT390 ko 983,000
AT392 37 539,300
AT393 35 108,800
AT436 50 40,300
ATL37 50 6,800
AThYY Alcoa 50 6,600
ATL38 Mid-Thickness - 50 8,100
ATL3L Longitudina’. . 45 88,800
ATL3S 45 115,600
AT439 45 180,000
ATU32 4o gkl ,%00
ATL33 40 660,000
ATh0 ko 295,800
AT430 35 2,302,%00
ATL31 33 10,318,000 Did not fail
AThSh 50 300
ATLST ks 14,800
ATh61 1}5 3,200
ATL63 Alcoa ks 28,800
ATYSS Mid-Thickness ko 137,000
ATU56 long Transverse ko 97,600
ATh6h ko 49,400
ATLS8 35 123,900
ATh59 35 852,800
ATU6S 35 84,200
ATh60 33 115,200

ATU62 33 3,757,100
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7 Table LVIII - Continued
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Supplier apd Cyeles. to
Specimen _Billet Location Feilure Remarks
50 62,900 ® L
50 99,000 s
50 12,100
50 40,500
45 38,300
Longitudinal ks 26,300
}&5 57,800
40 - Bent specimen
ko 601,000
4o 8,910,800
%o 177,600
10 10,282,500 Did not fail
50 14,800
50 10,100
50 25,500
50 67,100
Mid-Thickness ks 41,200
Longitudinal ts Zg,ggo
5 -369,400
4o 107,800
40 116,600
ko 4 142,800
35 3,238,700 .
33 16,579,700 _ Did not fail
55 ,600
50 11,200
50 31,700
Mid-Thickness . 45 5,300
Long Transvers: s 10,600
l*5 87’200 -
] 54,800
%0 151,100
ho 277,200
%0 L26,700
35 1,079,100
33 10,847,000 Did not fail
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AXERZ, TR0 FATSOUE PRGVERTIRE, 8 « 0.05,
F 2518 ALIINGH ALIOY 4% WXt TINPERATORE
¥ROM MID-SULRRESS OF 3 x 5-1/0° 3N,
M&W&ﬁ&&ﬁ%ﬁ%&ﬁ@ﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁ

A AT LS R R SRR Al

R L

m&aﬁ%:asﬁms Ee = 2.4 . _
B ‘Eil.lé* {&‘ ) ’ >\(

Sraraye v oam ey

: . _ o s L 1
P ~ . - ¥sximum - . Cyelszote - ~ -,
Z Specimen  Billet Lowstion §t§§ - Paliuye Repairks
ST S . | 3. N

AT - © 45 R

ATLL - . - k0 22 _

AT13 S~ ko 0 xB300

AT18 s T B - 26,00

AT15 Alcor - - % - - 71500 »
AT16 Mid-Thickness 30 L5250 - i ‘ \
AT9 Longitudinal 25 JATLANG - CAD
AT21 _ - - 25 300,500 . : \
ATe2 s 307,600 -
AT23 ‘ L35 o 30h,800 - - 0
AToh . .38 - - 2432,?3@ S
: ‘ "3’ IR Faiisdcn Loading
E 100 -0 L
2 S |
- .,1‘1',200 - L . R %
DA o T T
ﬁ?—m N \: -7 - - » ‘. . % "'
000 ’ it

L)
“é

ey
7
& do 2t

$
sEsp

R R NEANTIA W WY 53 e ARy rqrmes
rid

M‘SB Alcoa :
a‘;’39 Mid-Thickness

B3¢
%

22

?3,260 .y )»‘w Sl i1
" 3:3051"&?00 R, ] 4
- Xm0 . - s 3
— TR mpT————
- < :\12’% . : S S . é )
= _{"99 . S T :
25200 - = T b
50,900 - - . - ;
?3-:903»»',-*" B ) o
36{3,99{3' - = - - *
67,100 - 4
13;*55,000 Did mt f:xi; -7
2,580,300  Pid wot fsil
15,183,600  Did not 8l

2
FYEBRE Ry %

o
&
Y
[}

s AT6T ¥aiser
Y AT7Q Mid-Thickness
ATT2 Iongitudinal
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Tatlias LIX - Continued
S Vaximum Cyrles to

_ Specimen  Biliat Location Stress Failure ~  Remerks
;-A; - . Lml) -
AT85 - 4o 0,700
AT - ko " 7,600 :
AT92 4o 145000
AT86 Kaiser 35 22,600
AT8T Mid-Thickness 30 36,100
AT9C ~ -Long Transverse 30. 35,400
AT93 30 59,200
AT88 - 25 92,000
AT91 25 51,500
ATOS 25 106,800 .
ATOY ~ ] 20 216,900
AT96 - 15 13,430,700
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AXIAL IOAD FATIGUE Pr. PERTIES, R = 0.05 OF

Table LI

2618 ALUMIIWM ALIOY AT ROOM TIMPERATURE FROM MID-THICKNESS
OF 4" x 8" BILLET, LONGITUDIRAL AND IONG TRANSVERSF

DIRECTION,

NOTCHED SPECIORNS, Kt = 2,4

Billet (b)
Maximum
Bupplier and Stress Cycles To
Specimen Billet location _ (Ksg) Failure Remarks
AT 298 50 8,300
AT 299 50 5,000
AT 314 s _ 10,800
AT 315 b5 9,700
AT 320 45 8,400
AT 300 40 21,500
AT 301  Alcoa Lo X4, k00
AT 308  Mid-Thickness 40 18,400
AT 309  ILongitudinal 40 14,200
AT 316 35 27,700
AT 317 35 ~ 29,100
AT 318 35 28,900
AT 302 30 93,600
AT 303 30 19,700
AT 310 30 71,900
AT 311 30 45,000
AT 297 25 420,300
AT 304 25 134,100
AT 306 25 207,300
AT 312 25 395,700
AT 313 25 138,500
AT 307 22.5 538,500
AT 319 22 172,500
AT 321 21 830,100
AT 305 20 10,868,900 No Failure
AT 369 50 4,100
AT 349 L5 7,000
AT 362 45 7,300
AT 348 40 11,500
AT 352 7o) 11,800
AT 353  Alcoe ko 12,200
AT 354  Mid-Thickness Lo 8,100
AT 36%  lcng Transverse 5o 13,100
AT 368 35 22,200
AT 371 35 21,900
AT 357 30 45,900
AT 355 20 35,000
AT 356 30 148,200




SRR S it

"M xime
Supplier and Stress Cyclea To )
Specimen Bijlet Iocation  (Ksi) Failure Remarks
AT 357 30 54,600
AT 365 30 43,000
AT 350  Alcos 25 166,200
AT 358  Mid-Thickness 25 190,300
AT 359  long Transverse 25 {2)
AT 350  (Continued) 25 113,200
AT 363 25 185,000
AT 366 25 47h,100
AT 361 25 163,900
AT 351 20 1,088,600
AT 367 28 829,700
AT 370 15 10,580,100 No Failure
AT 339 50 5,900
AT 336 L4s 9,000
AT 335 ko 17,500
AT 338 Xaiser ko 17,300
AT 350  Mid-Thickness 35 30,000
AT 344 Longitudinal 35 29,200
AT 33k 30 87,500
AT 3b3 : 30 50,900
AT 337 25 199,400
AT 3h2 25 95,600
AT 343 20 T11,700
AT 3b5 18 1,050,000
AT 365 50 (1)
AT 366 50 3,500
AT 362  Kaiser hs 6,500
AT 360 Mid-Thickness 4o 11,600
AT 361  Long Transverse 4o 12,900
AT 358 30 52,000
AT 359 30 k9,400
AT 363 25 132,300
AT 364 25 138,900
AT 369 35 22,700
AT 368 22.5 300,000
AT 367 20 3,670,000

(1) Pailed on loading.
(2) Bent Specimen.
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Teble LXI

AXIAL LOAD PATIGUE PROFENTIES, R = 0.05, OF
2618 ALUMINUN ALLOY AT ROON TIMPERATURE FRON SURPACE
AND MID-THICXNESS OF 8" X 11" BILLET, LOAGITUDINAL AND

IOMG TRARSVER/™® DIRECTIONS
NOTCHED SPECIMMNS, Kt = 2.4

m e R,

157

Billet (c)
— . Maximm ’
Supplier and Stress Cycles To
Billet Location _(xs1) i Remarks
50 6,400
" 4,900
Alcoa bs 11,700
SurZace 45 18,100
Longitudinal 4o 18,100
" 18,600
35 43,600
" 22,700
30 101,k00
" 94,900
25 1,589,200
20 1,340,600
45 10,700
40 12,600
Alcos " 14,200
Mid- 35 23,300
Thickness 30 46,200
Tongitudinal 30 52,200
25 165,100
25 185,400
20 203,200
20 849,900
18 393,100
18 1,113,300
50 4,000
45 55500
ko 12,600
Aicos ko 13,800
Mid- 35 26,400
Thickness 35 20,100
Long 30 68,900
Transvarse 30 47,400
25 95,600
25 176,000
20 281,600
17 11,095,000 No Failvr)
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Table 1XT {Continued)

Naximuom N
Supplier and Stress Cyclas To
Specimen Billet Iocation (Xa1) Failure Remarks
AD-419 50 5,000
h21 ks 8,600
18 Kaiser 4o 16,000
k26 Surface 4o «0,900
k20 Longitudinal 35 36,300
k23 35 31,500
422 30 56,200
ket 30 76,200
424 25 138,700
428 25 2k2,900
425 20 311,100
k29 18 13,9 No_Failure
AT-h90 50 5,700
491 ks 9,800
k90 Kaiser 4o 13,400
500 Mid- ko 12,900
97 Thickness 35 21,000
£01 Longitudinal 35 16,000
kg2 30 36,100
498 30 37,200
493 25 102,600
lgh 20 346,700
499 20 14,100
495 18 10,222,100 No Failure
AT-523 50 3,560
516 is ,8
S1h Kaiser ko 10,400
519 Mid- ko 12,200
518 Thickness 35 20,900
515 Long 30 63,000
520 Transverse 30 40,000
517 25 97,200
522 25 84,700
52k 22.5 98,300
525 22 164,400
521 20 12,133,500

158
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Table LIII

ROTATING BEAM FATIGUE PROPERTIES, R=-1.0,
OF 2618 ALUMINUM ALLOY AT ROM TEMPERATURE
FROM SURFACE, QUARTER-THICKIECS AND MID-THICKNESS
OF 4" x 8" BILLET, LONGITUDINAL DIRECTION
Unnotched Specimens

Billet (b)
Maximum
Supplier and Stress Cycles to Remarks
Specinen Billet Location (Xs1) Failure
%'m..? 50 18,%00
AT1.08 60 4,300
AT106 60 11,400
AT105 55 6,600
ATO8 50 1%,300
AT1I09 50 16,100
AT110 50 16,700
AT111 Alcoa 50 18,570
AT10h Surface s 28,600
AT102 Longitudinal ite) 57,600
AT113 4o 89,250
ATk ko 1,600
ATilS Lo 73,700
AT116 Lo 79,900
ATI03 35 168,200
AT99 30 513,900
AT11T 30 1,341,600
AT11S 30 564,550
AT119 30 590,050
AT120 30 613,900
AT101 25 4,211,600
AT12). 23 10,020,650 No Failurz
ATL00 20 10,092,100 No Failure
AT265 60 4,450
ATOL8 50 13,475
AT252 Alcoa 50 14,050
AT253 Quarter-Thickness 50 14,250
AT25L Longitudinal 50 . 13,500
AT255 50 11,300
AT256 40 62,350
AT257 Lo 50,900
AT258 Lo 118,000
AT259 - ko 60,300
AT260 4o 54,600
AT2h9 ¥ 3C 810,500
AT261L - 30 270,500
159
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T™eble IXII - Continued
Maxirmum
Supplier and Stress Cycles to Remarks
Specimen Billet Location (xs1) Failure
AT262 30 623,350
AT263 30 390,750
AT264 Alcoa 30 k71,150
AT268 Quarter-Thickness 27 ¢ 939,300
AT269 Longitudinal 27 . 7R9 050
AT270 (Continued) 27 2,: 0
AT2T71 27 2,11
AT251 25 4,48y
AT267 25 10,396, . No Failure
AT266 23 16,779,400 Mo Failure
5 AT250 20 10,117,450 No Failure
AT376 60 3,h00
AT3T3 50 12,850
AT379 50 15,300
AT380 50 17,400
AT38L 50 16,100
AT382 50 16,400
Y AT3TT 4o 64,700
: AT383 Lo 76,400
3 AT38% 40 63,600
] AT385 Alcos 4o 62,600
o AT386 Mid-Thickness 4o 66,550
b AT3TL Longitudinal 30 496,950
AT387 30 661,050
AT388 , 30 393,550
A& 30 k69,000
; AT390 30 93,950
' AT393 2T - 2,754,000
‘ AT39h 27 1,209,800
AT395 27 1,803,100
! AT3T8 25 2,948,100
; AT392 25 15,608,950 No Failure
| AT391 23 10,053,950 No Failure
! AT375 20 10,012,250 No Failure
3
'
o
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Tadle IXIXI - Continued
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Maximm
Supplier and Stress Cycles to
Specimen Billet Location (Ks1) _Fajilure Remgrks
AT3T2 55 7,500
AT3T8 50 15,800
AT3T0 50 22,400
AT3IT1 Kaiser 4o 103,800
Af3T3 Mid-Thickness Lo 82,700
AT3T9 Longitudinal Lo 89,600
AT380 {1)
AT381 35 211,800
AT3T4 30 805,700
AT3TS 30 1,070,700
AT3TT 27.5 3,749,800
AT376 25.0 10,226,500 No Faiiure
AT249 60 4,400
AT247 50 15,10C
AT251 Kaiser 50 14,200
AT252 Surface 50 15,000
AT253 Longitudinal 4o 81,000
~ AT25h4 ‘ Lo 95,400
" AT255 ' ko 87,500
AT250 30 932,200
AT256 30 604,900
AT257 30 762,300
AT2L8 (2)
AT258 25 8,301,900

(1) Equlpment malfunction.

(2) Bent specimen.
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TABRLE LYIIT
ROTATING BEAM FATQNUE PROPERTIES, R = -1.0, |
OF 2618 ALUMINR4 ALIOY AT 250°F AND 400°F
FROM SURFACE OF 4" x 8" BILLET, LONGITUDINAL DIRECTION 1
Unnotched Specimens ‘
Billet (b) J
Test Maxizum
Supplier and Temp  Stress Cycles to *
Specimen  Billet Location (°P) (Xs1) Failure Remarks
60 3,700
55 6,500
50 10,700
AT123 50 10,800
AT129 50 15,900
AT130 50 11,300 |
ATI Alcoa 50 15,300 ‘
aTies Surface Lo 59,700
&3z Longitudinal 250 Lo 69,200
AT133 Lo 53,400
AT134 ko »900
AT135 Lo 60,800
AT1k) 35 162,400
AT1h2 35 199,500
AT143 35 155,500
ATLLL 35 182,900
:gg 35 156,800
30 395,300
: AT136 30 389,700
i AT137 30 406,1
; AT138 30 307,900
5 AT13 30 336,800
: AT1L0 20 21,077,400 Diy not fail
f AT123 20 9,517,900
§ AT12L 15 14,510,200 Did not fail
§ AT1LT 50 7,400
! ATL63 Ls 16,600
' ATL48 40 27,400
f AT153 10 22,300
2 AT154 40 38,200
: AT152 ko 28,800
{ AT169 Alcoa 40 28,400
: AT159 Surface 35 89,200
. AT166 Longitudinal 400 35 70,900
i. AT167 35 89,500
AT168 35 60,700
AT1T1 35 60,000
i
" |
: %
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‘% Table IXIIY - Continued

! Test aximm

: Supplier and Temp Stress Cycles to

f Specimgn  Billet Location (°F)  (Kx5I) Failure Remarks ,

P AT149 30 170,900 o

AT155 30 236,300 BE = B
AT156 30 166,800 - i
AT157 30 144,000 xn |
AT158 Alcoa 30 215,100 . |
AT162 Surface koo 25 910,100 a
AT164 Longitudinal 25 1,113,800
AT165 {Continued) 25 1,049,200
AT150 20 4,092,600
AT160 20 3,352,600
AT170 X 3,849,600
AT161 17 10,275,200 Did not fail
AT15 15 23,551,600 Did not fail
AT267 S0 11,400
AT27C 45 18,400
AT259 ko 36,900
AT260 ko 1,700
AT261 Kaiser %0 58,900 ‘
AT269 Surface koo 35 157,600 ' |
AT262 Longitudinal 30 344,200
AT263 30 209,600 !
AT266 30 292,200 !
AT26L 20 6,664,400 !
AT265 18 6,616,200 :
AT268 16 10,081,500 i

163
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Table LXIV

o ry 3 B AT TRVRSE

ROTATING BEAM FATIGUE PROPERTIES, R=-1.C,

OF 2618 ALUMINUM ALLOY AT RCOM TEMPERATURE FROM
SURFACE AND MID-THICKNESS OF 4" x 8" BILLET
LONGITUDINAL DIRECTION
Notched Specimens, Xy=2.4

b R S

1
Billet {b) ;
13
“Maximum . 2
Supplier and Stress Cycles to Remarks :
Specimen Billet Locetion {Ks1) Failure ;'
ATS181 60 300 i
g ATSLTT 50 800 ;
3 ATS1T8 50 1,100 :
- ATS179 50 1,150 /
‘ ATS180 50 1,400 7
ATS173 Alcoa 50 1,%00
ATS182 Surface o 5,150
ATS183 Longitudinal To) 5,050
{ ATS184 Lo 4,300
Bt ATS185 ite) 4,450
! ATS136 Lo 5,375
; ATS187 40 5,500
| ATS138 ko k4,100
i ATS17h 30 19,900 .
i ATS189 30 22,500 i
; ATS190 30 18,500
{ ATS191 30 19,700
; AT319h 30 26,900
! ATS195 30 290,600 ;
i ATS196 25 81,200 £
? ATS175 20 201,600 :
| ATS1T6 20 199,€50
. ATS192 10 k,12k,500
| ATS193 8 14,300,000 jlo Failure 3
I ADML72 50 1,550
q ATLO0 L5 3,500 '
{ ATMLT3 ) 4,450
i ATMATS ko 4,500 .
: ATMLTO Lo b, koo
ATDOO . ko . 4,500
AT 89 Alcor ko 5.000
ATLY5 Mid-Thickness 35 12,600
g ADL96 Long: tudinal 35 11,000 )
! ATMI 7L 30 35,500
AT 01 30 37,200
I
L M
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gle IXIV - Continued , %

|
: ;
. Macamum .
Supplier and Stress Cycles {5 Rerriks :
Specimen Billet Loca*ion (X51) Failure :
AT 82 30 20,000

ATIRG3 30 35,000 Do
AT 85 30 27,700 b
A2 Alcon 25 a 78,100 i
ATHL)3 Mid-Thickness 25 103,850 P
Ak Longitudinel 25 123,000 g ’
ATMLTS {Continued) 20 300,000 L
. AT 20 273,000 {
ATE5 20 232,000 t

ATMLEG 20 246,000 !
ATMLOT 20 2h9 800 Pl

& ATMLT6 15 1,151,200 o4
ATOY 15 1,680,100
AT 12.5 10,096,300 ¥o Failwre

USSP
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55 Dposande .

R (o W

Mble LKV

ROTATING BEAM PATIGUE PROPERTIRS
OF 2618 AIUMINUN ALIOY AT 250
¥ROM4 BURFACE oF 4" x 8%

s R=-1,0,
°F AND oK
ALCOA EILLET, LONGTTUDINAL

nmc-ﬂos,mm SPECIMENS, Kt = 2.4
Billat (b) )
- Aarimm
-Supplier gnd Test Stress Cy:les To-
Specimen Billet Location Temp. (°F) (Ksi) Failure
AT 218 ks 3,000
AT 219 ko 4,700
AT 297 ko 6,100
AT 203 35 11,000
AT 206 35 12,500
- AT 207 35 2,500
AT 208 35 10,000
AT 204 30 25,000
AT 2z0 30 27,000
AT 206 Longitudinal 25 70,700
AT 210 P 66,300
AY 211 25 60,000
AT 205 25 69,700
AT 198 20 253,400
AT "2 20 185,200
AT 213 20 230,000
AT 199 15 1,005,800
AT 221 15 689,600
AT 200 12.5 1,175,400
AT 203, 10 1,328,700
AT 214 10 2,097,200
AT 215 10 4,972,500
AT 202 8 *,371,100
AT 216 2 3, 23?3’700
AT 227 13,418,100 No Failure
AT 420 k5 1,900
47 397 Lo k,500
AT 416 4o 4,900
A: 19 35 8,000
AT 22 35 10,500
AT 398 30 17,800
AT kot Longitudinal 30 16,700
AT 408 30 13,600
AT Loy 30 23,5%0
AT W13 a5 36,600
AT )2 25 35,600
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Iabde LX7 (Coptinged)
' .
Maximm
Supplier and Test Btrcss Cycles To -
Specimen Pillet Losption Tewp.(°F) (Ksi) Failure _ Remarks
AT 415 25 k0,500
AT 17T 25 -b3,
AT 398 20 163,200
AT 400 20 161,20¢
AT 409 20 134,00C
AT 410 Alcoa - 20 130,900
AT k02 Surface 15 - k433,700
b AT 404  Longitudinal 400 15 636,300
AT B34 - 15 52k,900
AT 418 15 405,600
| AT 403 10 4,681,400
‘ AT LO6 10 5, ikl , 500
AT k13 8 18,910,500
AT 405 8 24,316,300 No Failure

167
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Table LXVI
CREEP-RUPTURE PROPERTIES OF 2618 ALUMINUM ALLOY
AT 250°7 PO MID-THICKNESS OF 3% X &4
BILLET, LONGITUDINAL DIRECTION
Billet (a)
Billet Kaissr Billet
| Specimon | \mug | amac | amye | amoc mze braac | aroc hmoc
roplied
Stress (KSI)| 53 1(1) | s0 | 47 | 83 52 ! s | 47
1.00 .678 | 607 11.64 11,18 | 1.07] .72
.01 217 12.5 1 01| .01 | 03] 9.1
8. .07 1.5 |59.0( 021 .02 ] .o4} 190
!33L .5041 1.0 501 | - 05| 30| 165] -
891,04 1.7 793 | - .50 | 0| 38| -
55 1 .821 .089 | .036 oy | .28 ) 036
“FHio |29 .168 | .086 [2.89 11,18 | .321 [ .06
=
g 100 - .232 | .135|3.72 |1.95 | .386 | 088
__3 {2000 | - 2.68 1.375} - - - 1,79
Roura ¢to
|__Falluxe |11.7 1018 | NF {323 {283 ) 796) wr |
€ Creep
Strain at | 5,14 3.29 [(2) {5.51 [5.68 {£.04 ] (2)
Faiiure

(1) Inadvertently overloaded during test setup.
(2) Specimen did not fail, test terminated after 1000 hours.
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Tabhle LXVII
CRERP-RUPTURE FROPERTINS OF 2618 ALUMINUM ALLOY
AT 250°F FRON MID.THICKHRSS OF 4% x 8" ALCOA BILLET,
LONIXTUDINAL DIRECTION

Billet (b)

1
Specimen  |iwoes hrouc }\_goc AT23C ﬁzgc ﬁrzec 127¢ We26c AT22C pTa7C
Applied
Stress (XSI)| 55.0| 53.01 52.01 90.0| 1.0 { (1) | 49,0 | 48.0.] 45.0 { 40.0
4 Strain

1.0 2.3011.2903.3812.39] - J1.8)1.05] .521 .47
002 .01 005 <o°1 .01 o= 003 ~08 9;5 168

Creep
s
o
Y

&

03] 03] .06] .00] 03] - | .07} a1} - | -
07] 1] .30}16.5 ] wol| - | 46 | 36} « | -
.08} 41118 ;9946 5,5 | - | 60 w2 - | o
5.85 1‘.32 L7851 4391 .621 | - L0071 1501 .04 | ,009

Strain
o T

R &

teor Indica- fhdicated

4 Creep Strain|{Time to Reach

10 - 121912.11}.57]1.001 - 1.4291.236] .0491.030
100 - - 13.201.,70711.03] - 1 .4921.300; 066 ] .043
1000 | - - - - . - - - | .088!.096
H to
Failure 1.3 149.6019.8;170 { 36| « |7 | 830l W INF
Creep
Strain at | 9,401 5.30 1 3.72511.86 | 2.46] - [2.22]3.15] (2) |{(2)
Failure

(1) Extensomster system malfunction, test discontinued.
(2) Specimen did not fail, test terminated after 1000 bhours, -
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CREDR.APTURY FROPERTIES OF 24313 ALV ALLOT

AT 23657 PRGN HIDIWISTVESS OF 4% = 8% XAISER RTiixT,

TORGTIUDTNAL DIRRCTICN
Billet (b)

Eniger BJ.let

Speaimen  LmeaeLarane Larsic birsze

jed
stens tesn) | 63 .50 0 [wr

4 Sirain
on lesding {3.58]1.18} .857] .621
5 g’: 0381 .e5i .03 40 | .17
igé 081 .07] .osj1.0 | .34
335 5081 .25] .21{ 218 | 280
;«Eé[_;.@ 2GL] 4.0 | 428 | uk7
gé 1 1.04] .7071 107! .107
;2 gﬁo 5,991 1,391 .1931 .24

| 2]

& 100 ot - c38’5 . 3
53§L 2
w1000 | - - - -

Rours 1 10.2| 1.2l 753 | 8;1

gt(!mep

in at
L__gamé;u’;,a 5.77| 2.08] 5.251 5.38
170
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Table IXIX

CHERP-RUPTURE PROPERTIRS OF 2418 ALUMINUM ALLOY
AT 250°F FROM MID-THICKNESS OF 8" x 11" BILLET,
LONCTTUDINAL DIRECTION

Billet (e}
Aloca Biliet Kaiser Billet

Specimen  Lynenc Inrepc irssc rsec resc hreee hresc hranc
Applied
Stress (KSI)| # | 52 | 50 | 47 | 52 | 51 | 50 | 47
4 Strain

3.50} 2.571 1.7 ] .922 1.5 |1.18|1.04] .74
5 .0 L1l 03] .031{.17 03] 01| .03]1.0
]
ﬂ?.'g JQogl .02! .o4] .0%] .3t o] 02] .ouf21.8
+»
ggg 508 .03 .08| .25f g0} 33| 2u | 1071 -
ag 1.04 J31 .2813.06 { - |1.3 |32.5] 181} -
5& 1 2.9 {1.61].750] .150 | .893 | .243 | .268 | .050
§ § 10 - 2.28 1.01 0235 1095 0300 .lK)O 0086
§r1a 100 - - 102"‘ .235 - 1036 01‘86 -13.?‘-‘
:< 1 - - - 8571 - - - 264
Hours to
Failure 3.1 | ss.4) a1l NF | 31.0] 1751 300] WNF
% Creep
Strain at
Failure 13,21 5.8113.751 (1) j7.04] 4.,5(3.46] (1)

(1) Specimen did not fail, test terminated after 1000 hovrs.
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Table LXX

CREXP-RUPTURE PROPERTIES OF 2618 ALUMINUM ALIOY

LONGTTUDINAL DIRECTION

AT 325°F FROM MIU-THICKNESS OF 4% x 8% ALCOA BILLET,

Billet (b)
E Alcoa Billet
i Specimen  Lipyuc (ar336 AT32c JAT31¢ AT38C WT37C jAT23C MTISC [AT1SC [AT36C
; Applied
§ P o8 we | us | us | as |42 | o | 38| 35| 33
€ Strai 1
on Loading | 4.5 |1.41| 78| .70) .66] 75| .s5| M9 |.375| .33
ggg 0581 .02 | .0a] .03| .o5] .03 .17] 1w2123.0| 536] 291
33 Jdog( .03 | .02! 05| .08! .10]26.0| 196| 100 704| 998
sg’isoﬁ o4 | .13128.0{23.21 4.8 166.5! 230] 2u4| 918| -
égal.o% .08 | 4.8 |35.5] 38.6] 9.5 |72.01 235] 265{ 999! -
55 1 - |3l 3201368 .26 | osn ] 021 | .007 | .015] 000
gﬁ%lo - - 0382 .‘&n 1.09 .0611-“ c032 .0”‘6 .015 .mo
L]
5 ] 100 - - - - - | ~ |.032].100].015]| .007
53
we 11000 | - - - - - | - - - j1.02}.101
ﬁ‘{ﬁmto 30 181 |W.2]81.,112.5] 78,71 236 276 {1050 ] NF
Creep
Strain at (2)
| Failure 3.9411.98|2.07]2.673.8712.94{1,49{2.92{3.33| (1)

PO

A e gy 0t
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‘ (1) Specimen did not fail, test terminated after 1000 hours.

(2) Chart deformation pen pegged at 7.6 hours, indicated strain is for
7.6 hours not 8.1 hours,
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LXXY

CREEP-RUPTURE PROPERTIE3 OF 2618 ALUMINUM ALLOY
AT 400CF FROM MID-THICKNESS OF 3" x 64" BILLET,
LONGITUDINAL DIRBCTION

Billet (a)
ime Alcoa Billet Kaisor Billet
Specimen " vee| arsc] avec] aroc [amiec amic [imuc i
jod - :

Amlxsxn 28 | 251 22| 32 ] 28| 25 5 22
€ Strain

on Loa 357] 3571 .369) 354 .5721 .357] .307)] .268
£ 058} 7.0 | 7.0 | 4.0 | 74.0] 2.0 } 13.0} 5.3 | 27.0
ég 108} 11.0} 14.0] 29.0] 256 | 4.7 | 22.0{ 19.0] 104
8

§§ so6] 1u.5) 39.5] 203 | su6 | 114! s0.4] 45.5] se2
g 11.08 | 26.0f 47.5] 320 | 965 | 13.2} 59.9] s4.0l 750
=

E‘é 1 .0291 ,0361 .030{ .006| .028{ .000| .01%] .000
3g 10 .100| .075| .064] .026] .3221| .036] .0%4] .021
§§“ 100 < | « | .u6] .062] - -1 - ].0%
w ¥ *11000 -] - - | .190) = -} - |.au
Hou»s to

Faiiure 17.4b) 51,61 358f 998] 15.9 71.81 68.9] 1037
gtrai t

Faidure | 493 | 4.69 | 4.03] 3.26| 1.93| 3.30] 3.34] 8.27
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Table IXXIY

CRESP-RUPTURE FROPERTIES OF 2618 ALUNINUM ALLOY
AT LOOPF FROM MID-THICKNESS OF 4" x 8% ALCOA BILLET,

LOWGITUDYNAL DIRRCTION
Billet (b)
Alooa Billst
Speclmmn |, ruoclaT3oc] aruse| araoc aruac]atzoc] atuac]aruec]atusc]atusc
Applied
Stress (Zsdl %0 |35 | 32 130 |28 |25 |23 |22 |20 |18
Strain
£ A4 | L5351 .396] 311 .367| .330| .250] .2u6| .232| .236
.058].00 | .33 | 8.0 5.5](9.0 | 7.0]120] 188 63.0] -

€
! 13 108,02 | .90 | 1%.5! 10.0f 17.0{ 19.0j 221 | 480f 190 | -
‘; S .508].03 | 1.8 | 25.0f{ 18.5| 27.7| 368f 24 | - | - | =
52"’ 1.08 {.05 | 2.3 | 27.6| 22.3] 32.6] 47| 690 | -] - | -
t ié 1 - ,1071 .021] .019! .007| .021{ .000; .036| .011] ,000
! "2‘% 10 «© - L0681 .10 | 0611 .064| .018] .036] .029] .011
' S 1200 | - - sl = 1 - | .107] .o43] .039] .086{ .o11
. :gg 1000 § - - =1 - - - - | Ja64) 279] .021
_§:’_‘fﬁ§° 20 | 2.6 1 30.1] 27.8] 37.3] 86| 757 [ W | W | WF
£ Croep

Strsin at
| Failure L,0 | 2.80} 2.00] (1) | Q) | 5.27] 3.18) (2) | (2) | (2)

(1) Chart deformetion pen pegged shortly after reaching 1§ creep;
oconsequently creep strain at failure was not obtained.

(2) Specimen did not fail, test terminated after 1000 hours.

17
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Table IXXIIX

CRESP-RUPTURE PRCPIRTIRS (F 2618 ALUMINUM ALLOY
AT KOOPF FROM MID-TNICKNESS OF 4" x 8 KAISER BILIET,

1LNGTTUDINAL DIRECTION

Billst (b)
Kaiser Billet

Speciash [ weoc] aruac [aruzc] aruse
strves Qsm)| 30 |28 |25 | 22
4 Strein

ding |.471 |.392 |.32 |.232
g .05¢! 3.6 | 7.0 | 8,3 ]18,1
53 Jcgli2.k |15.0 |23.5 | 282
383 .50%] 288 i3%.7 | 106 |1051
_,52 1,0 {33.9 j42.0 | 1k | -
gé 1 .028 1,001 {.018 |.043
oY e10 |.086 |.068 |.069 |.043
$uduo0 | - | - e o
;g 1000 | = - - 443
Faltore.  l36. |s1.0 | 165 | we
Stevenat
Failure 1.89 {3.92 {3.25 ) (1)

{1) Specimen did not fail, test terminated.

«
i
L
f
» o
i A ———

tram e

*L’s

» g s
v o o iaac ~oeiitind

Aveptre
) £ o
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CREEPRUPTENE PROPERTINS (F 2618 ALLMINUM ALIOY
AT HO0°F FROM MID-THICKHESS OF 8° x 11 BILLEY,
LONGYTUDISAL DIRECTION
Billet (c)
Alooa Billet Xalssr Billet .
pecimen ;
ATSSC [ATELC |AT6OC {ATE2C | AT70C {AT67C |ATSEC |AT6OC ;
Applied
Siress (X31)| 28 28 |25 | 22 32| 28 |25 | 22 :
£ Strein

e o £

.519] .396] .375] .42b4| 321 385! .394| .282
J ﬁijs zz; 1,0{ 13,07 97.5] 286 6,7 4,0 | 17,1} 39.9
33 .08} 13.0} 28.5] 19| 577 7.5 {11.0 | 46.0 46.0

8393 .s0f] 17.5! 80.5| 171] 868| 9.9 |31.3 | 83.5] 180
% é ® 1.08 | 20.3] 95.7] 202] 992] 20.9/37.5 | 101] 252
! 55 1 .000| .019{ .000{ .000! .007! ,021] 03| 011
§§ 10 | .032| .o41| .006] .000] .507! .090| .030]| .025 |
g 100 | - [1.23] 05| 0300 - | - | .om] .200

n§ 1000 - - - 1.0l - - - - ( L
| _f%mi;_u_,,“ 22,51 138] 222| 1019] 12.1| 45.8] 127 398 ‘ P
| Stg‘izpat i

Falure | 1-39] Q) | 3.50] 3.57] 3.36] 3.62] 5.32] 5.62

t - (1) Chart deformation pen pegged after reaching 1% creep;
i consequently, creep strein at failure not obteined.
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Tatls LXXV

TENSILZ PROPERTIES AT ROGM TRPERATURE OF 2618-76 ALDMINUM ALLOY
DATA FURNIMIRD BY NORIN AMERICAN AVIATION, LO® ANOELES DIVISTION (1)

§ e
t
4 Billet Ultimate Yield Elengation
E Size Direstion ! Strength (KSI)| Strength (XSI) | (£ in 2 in.)
£ L 6.5 54,2 6.0
H L 63.9 56.5 7.0
L S 52,2 8.0
: L 62.2 8524 9.0
£ L ‘261-5 4,3 9.0
Billet I T 62.0 53.4 6.5
: ir Q.7 52.7 6.0
Yo x &% 1T 1.4 51,8 8.5
: r 62.7 s4.,0 7.0
1T 60.3 31.7 6.0
1T 60,0 2,2 6.0
ST 62.0 53.5 6.0
ST 60.6 524 5.5
ST 61‘5 53’“’ 605
L 61.6 53.0 6.5
L 6z.8 55.3 8.0
L 62.6 £3.8 9.5
L .7 53.7 9.0
L 62,7 53.7 10.0
Biilet IX L 6.9 53.2 5.0
L 62.6 57.1 7.0
L* x 6" r 62.2 54,1 4.0
ir 63.5 51.6 6s5
ST 59.7 53.5 3.0
st 59.5 53.3 3.5
| ST 61.9 83.7 4,s
; ST 61.0 53,7 3.5
- L 60.5 51,2 6.0
; Billet IIX L 58.1 48.8 6.0
; L 4.0 4.3 6.5
i é" x g r 59.4 8.6 6.0
! LT 61.4 52.7 7.0
!

(1) Data from Reference (3) report
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Table LXXVI -

TENSILE PROPERTIES OF 2618.T6 ALUMINUM ALLOY - -
AT 4OOOF AFTER EXPOSURE AT 400°F POR 100 HOURS L
DATA FURNISHED BY NCRTH AMERICAM AVIATION, LOS ANGELES DIVISION (1) -

Billet Ultimate Yield Flongation
Size Direction | Strength (XSI) | Strength (XSI) i (4 in 2 in,
: L 37.3 33.8 13.0
Billet I L 37.3 33,9 18,8
Ly x 6" T 36.8 33.5 13.0
LT 37.2 33,6 19.9
L 38.8 35.8 12,0
L 37.5 - 16.0
L 37.7 4 13.0
Billet II LT 38.7 35.8 13.0
Le x 6% ST 37.5 33.9 1.0
ST 37.5 33.8 14.0
ST 37.0 33.6 14,0
8T 38.0 .8 9.0
ST 38.“ 3501" 10.0
i
(1) Date from Reference (3) report
3
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Table LXXVII

COMPRESSIVE PROPERTIES OF 261876 ALUMINUM ALLOY
AT ROCM TEMPERATURE AND AT LOGPF AFTER EXPOSURE AT 400°T
FOR 100 HOURS
- . DATA VURNISHED BY NORTH AMERICAN AVIATION, LOS ANGELES DIVISION (1)

e VAN NS VIR e s et et

Billet Test Yield
Size _Tenp, (F)| Direction | Strength (XST)
RT 1 0.5
Billet I RT ST 54.9
4 b9 x 6" RT ST £5.3
. RT ST 54,7
RT L 55.9
RT L 84.5
Billet II “RT L 57.1
RT T 57.6
4» x £ RT LT 57.2
; RT ST 57.2
f koo L 36.0
; Billet I 400 LT W.6
Loo ST 34.8
4» x 6" hoo ST 34,7
400 ST 34,7
Loo L 35.5
Billet II 400 L 3,9
400 L 35.3
4 x 6" Loo LT 35.9
00 LT 35.6

(1) Data from Reference (3) report
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Tuble LXXVIII -
SHEAR PROPERTIES CF 2618-T6 ALUMTNOM ALLOY -

KT ROOM TEMPERATURE AND AT 400OF AFTER EXROSURF AT #00%F POR 100 HOURS A -
DATA FURNISHED BY NORTH AMERICAN AVIATION, 108 ANGELEZS, DVVISION {1) ITHE

Billet Tost | Ultimate | -

; Size Temp. {(°F)! Direction { Sheayr (¥SI) - S I
- RT L .o - - : E :
RT L 42,3 ’ S

e o RT L 2.4 o 7 »
% Billet 1 RT LT 2o — - i
E
E
3

L x 6" RT T Co 42,2 T -
RT
, RT
Fs RT
Billet II RT
Y x 6% RT
Loo
Loo

Billet I Loo
L x 6% L4oo
Loo
400
Billet 11 400

. 400
Le x g% oo
I —

43,0 R g :
LFZ,? ) 7 - =
42,5 - i
4z.0 o : ‘

42,0 .

21,0

- 24,1

24,1
23,6
..23.9

234

2&:9

2.7

2.6

lA LAY

RNt A F R §

(1) Data from Referenge (3) report
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Table LXXYX

-~ - BEARING PROFBRTIES, ofD = 2,0 OF 2618+T6 ALUMINUM ALLOY
AT ROOM TEMPERATURE AND AT 4OOSF APTER EXPOSURE AT 4OOPF FOR 100 HOURS
DATA FURNISHED DY NORTH AMERICAN AVIATION, LOS ANGELES DIVISION (1)

S\ oo

ANElN ; ?
’: PRI PRI L bxscrmec . e g

Billet Teat Ultimate Yield
Size Temp, (°F)] Direction Strength (XSI) | Strength (KSI)
RT L 118,7 99,2
Billet I RT L 117.7 95.5
l"’ x 6“ RT LT 111.6 -
RT LT 115.5 92,0
- RT L 115.9 96.8
Billet II RT L 118.6 93.0
RT ST 117.4 95.7
4" x 6" RT ST 115.2 92.9
RT ST 14,1 92.9
Loo L 73.6 £8.2
Billet I Loo L 75.3 £9.8
b x 6" 4oo T 7,2 59.1
400 LT 75.8 61,9
Billet 1I 400 L 77.9 459.0
L x 6" koo L 77.7 61,8

(1) Data from Reference (3) report
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